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A DISCREDITED THEORY. 

After reading the description of the ridiculously 
small results recently achieved at Sandy Hook in the 
test of a torpedo shell against a target representing the 
aide of a battleship, as given on another page of this 
issue, our readers will surely agree with us that Con- 
gress should make no further appropriations for ex- 
periments with projectiles of this kind. The only effect 
produced on the trial plate, as the result of bursting 
183 pounds of high explosive against it, was a slight 
indentation, which was due, almost entirely, to the 
striking energy of the shell itself. While we can well 
understand that the enormous erlergy of the gases of 
explosion of guncotton or nitroglycerine should have 
caused the idea of exploding a heavy charge against 
the outside of a battleship to appeal very strongly to 
the lay mind, we cannot understand why Congress 
should have authorized this latest trial of the theory, 
when that theory had been so completely discredited 
in the tests of the Gathmann torpedo shell some four 
or five years ago. 

Let it now be set down once and forever that not 
200 pounds, nor twice 200 pounds, of high explosive is 
sufficient to “blow the modern battleship out of exist- 
ence.” If the events. of the naval conflict in the Far 
East have taught us anything at all, they have surely 
taught us this: that unless the charge should be so 
fortunate as to explode in or at the neighborhood of 
the magazine, a single torpedo or a single mine will 
not send a battleship to the bottom, or wreck it beyond 
the possibility of repair. If anyone doubt this, let him 
look at the Port Arthur fleet, the ships of which, after 
receiving some of them not one, but several blows, full 
and square from the mine and the torpedo, were so far 
repaired under emergency conditions, as to be able to 
go forth and fight that seven-hour engagement with 
the Japanese fleet on August 10. 

Modern ship steel is so tough ; the modern system 
of cellular and compartmenta! construction is so elabo- 
rate; the moder battleship is so big; and its inertia 
so great, that the detonation of even 400 pounds of 
high explosive against the side of the ship, as in the 
case of the “Sevastopol,” causes damage which, though 
extensive, is strictly local, and does not impair the 
structural integrity of the ship as a whole. The high- 
explosive armor-plercing shell, which can carry its 
bursting charge intact through the armor and liberate 
its energy within the vitals of the ship itself, is the 
supreme engine of destruction in modern naval war- 
fare; and the thin-walled torpedo shell must be rele- 
ented to that museum of discredited inventions, of 
which the Sandy Hook proving ground contains so 
many costly exhibits. 
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ONE YEAR'S OPERATION OF THE SUBWAY. 

On Octeber 27 the New York Subway completed its 
first year of active service, and the statistics of travel 
and the verdict of the public agree in pronouncing 
this great engineering work, with one exception, a 
complete success. During the twelve months, 106,000,- 
000 passengers have been carried, at the average rate 
* of about 300,000 per day. The total number of passen- 
gers carried daily on the elevated roads works out at 
an average of about 717,000 per day, so that a reason- 
able estimate of the number of passengers carried by 
the Blevated and Subway combined reaches the enor- 
mous figure of over 1,000,000 per day. 

The figures for the Subway are the more remarkable 
when we bear in mind that only a portion of it has 
been In active operation for the whole twelve months. 
The Lenox Avenne branch to West Farms, the sec- 
tion from the Brooklyn Bridge to the South Ferry, 
and about a mille of road north of 125th Street on.the 
Broadway branch, been in operation only for a 
portion of the year. The company expects to open the 
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road from 157th Street to the Harlem Ship Canal by 
January 1, and next year also the important Brooklyn 
branch from South Ferry to Flatbush and Atlantic 
Avenues will be put in service. It is reasonable to ex- 
pect that with these important additions, the total daily 
travel will amount to an average of 400,000 per day for 
the year. 

It is not often that a great public improvement in 
transportation such as this scores such a large and im- 
mediate success, running far beyond the preliminary 
estimates of its usefulness. Save for some confusion 
in the first few days of operation, due to limited switch- 
ing accommodation at the terminals, and to the re- 
straining hand laid upon the traffic by the excellent 
system of block signals on the express tracks, there 
has been but little interruption to the steady flow of 
travel. This, however, quickly passed away, and the 
system has been running day and night, for many 
months, with an absolutely clock-like precision. The 


speeds, particularly of the express trains, have been 
rather over than under the estimate, and the new 
steel cars, introduced for the first time on this road, 


have been an unqualified success, running with the 
smoothness of a Pullman car, and coming through such 
collisions as have occurred, in a way that proves them 
to be an excellent protection to the life and limb of 
the passengers. 

The Subway, however, has developed one most seri- 
ous drawback, which during the hot summer months 
served to divert a measurable proportion of its traffic 
to the Elevated roads. We refer to the unexpectedly 
high temperature and its attending “stuffiness” which, 
in the hottest weather, rendered travel in the Subway, 
to say the least, extremely uncomfortable. The high 
temperature is due to the large quantities of heat 
thrown out by the motors, and developed by the con- 
stant use of the brakes. In the winter this heat served 
to render the Subway temperature comfortable; but as 
the summer months advanced, it speedily produced the 
uncomfortable results above referred to. The problem 
of ventilation is a most serious one, and it has en- 
gaged the careful attention of the engineers, and will 
be made the subject of a forthcoming report. It is 
gratifying to know that the report will propose a plan 
which is confidently expected to remedy this serious 
defect. 





MR. HILDENBRAND AND THE MANHATTAN BRIDGE 
PROBLEM. 

At the time that we published illustrations of the 
new Buda-Pesth bridge, it was not our intention to 
open the old controversy as to the respective merits 
of wire cabie and eye-bar chain suspension bridges. 
That problem was very thoroughly investigated some 
two years ago, and formed the subject of an exhaustive 
debate by pretty nearly every bridge engineer, who by 
training and experience was qualified to speak with 
authority on this subject, The publication of the Buda- 
Pesth bridge article, however, brought a reply from Mr. 
Hildenbrand, our editorial comments upon which have 
induced this engineer to write a reply of considerable 
length. In his letter of transmission, our correspon- 
dent suggests that it would be only justice to him, as 
well as due to the engineering profession, that we pub- 
lish his arguments and calculations on which the state- 
ments in his former letter were based. The letter will 
be found on another page, and it is inserted with the 
understanding that with its publication will close this 
somewhat belated controversy. 

In reading this letter one cannot but be impressed 
with the courage and fidelity with which the writer 
pleads for what he himself must feel to be a losing 
cause; for although political and personal considera- 
tions have proved strong enough to reject, in the case 
of the Manhattan structure, the more scientific and 
stronger chain bridge in favor of the primitive and 
now discredited wire type, we are satisfied that if one 
could take toll of expert engineering opinion both in 
this country and abroad, it would prove to be almost 
unanimous in recognizing the theoretical and practical 
advantages of the eye-bar chain type, We will even 
go further, and state it as our conviction that the ad- 
vantages of the rejected design are so elementary, ob- 
vious, and material, that tf the two designs and the 
discussion upon them were submitted to any graduat- 
ing class in engineering at our technical colleges, they 
would cast their vote, to a man, in favor of the trussed 
eye-bar chain, 

Had it not been for the manifest errors in his argu- 
ment to prove that the eye-bar chain must weigh over 
three times as much as the wire cable, we would have 
let Mr. Hildenbrand’s letter pass without comment; 
but the false premises and fallacious line of reasoning 
followed in this portion of the letter are such a char- 
acteristic example of the “rough-and-ready” methods of 
argument adopted by the advocates of the wire-cable 
bridge, and the statements themselves are so very mis- 
leading, that this portion of the letter demands an 
enswer. 

In estimating the respective breaking strength of 
the chains and the wire cable, 40 tons per square inch 
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“as accepted by the Bridge Department,” is used by Mr. 
Hildenbrand for the chain, whereas for the ultimate 
strength of the wire cable, 112 tons, “the actual strength 
of individual wires in the Williamsburg bridge” is used. 
This is manifestly an unfair comparison. To place the 
wire on the same basis as the chain, we must use the 
ultimate strength ef the wire as specified in the con- 
tract for the Manhattan bridge, which requires a unit 
strength of 100 tons to the inch in the body of the 
wire, and of 95 tons at the splices. This 95 tons to 
the inch is, therefore, the proper unit for comparison. 
Multiplying, then, the chain section by 40 we get 22,200 
tons as the breaking strength of one chain, and multi- 
plying 265 by 95 we get 25,175 tons as the breaking 
strength of one wire cable; so that the Manhattan wire 
cable is not 337/10 per cent stronger, as Mr. Hilden- 
brand would have us believe, but is only 134/10 per 
cent stronger, if judged, as it surely ought to be, on the 
common basis of contract requirement. 

But the contract requirement, as drawn up by the 
present Bridge Department, is entirely too favorable 
to the wire cable; for this 95 tons to the square inch 
shown by the individual wires must not be taken as 
applicable to the mass of wires, 20 or more inches in 
diameter, when strung across the towers and banded 
into cables. It has been proved that wires assembled 
in a cable do not possess an aggregate strength equal 
to the sum of the individual wires as developed in the 
testing machine. That eminent bridge engineer, the 
late Mr. Morrison, in working out a wire-cable design 
for the North River bridge, investigated this subject, 
and found that while the average strength of five wires, 
separately tested, was 172,588 pounds to the square 
inch, the strength of straight wire strands of the same 
quality of steel, with the wires laid parallel, was only 
from 150,000 to 146,640 pounds to the square inch, the 
strands showing about 15 per cent less strength than 
the individual wires. Strands of special plow-steel 
wire showed only 188,000 pounds to the square inch 
ultimate strength, as against an average strength of 
the individual wires of 226,000 pounds to the square 
inch. Mr. Morrison, very properly, took only 189,- 
000 pounds as the unit stress in proportioning hi+ 
cables. 

No falling off in strength between the test specimen 
and the whole bar has ever been urged against an 
eye-bar chain, and hence, to make the comparison a 
true parallel, 15 per cent must be deducted from the 95 
tons to the square inch unit strength as found above. 

But a further reduction of 10 per cent must be made 
in our estimate of the strength of the assembled wires, 
to allow for the great fiber stress which occurs in the 
wire cable due to its bending over the edge of the sad- 
dles. In the construction of a wire-cable bridge, as soon 
as the wires have been strung they are heavily clamped 
and wrapped with wire applied under considerable 
tension, and any movement of the wires, one upon an- 
other, is thereafter impossible. The cable as thus 
strung and clamped hangs in a certain curve; but 
when the massive floor and stiffening trusses have 
been attached to it, and the live load comes upon it, 
and it lengthens under the high temperatures of the 
summer season, the cable will deflect and, of course, 
will be bent down to a more acute angle at the saddles. 
The bending of the compacted mass of steel 20 inches 
in diameter (for the heavy clamping and the pressure 
of the cable at the saddle render it a compact mass) 
will cause the outer wires at the point of bending over 
the edge of the saddle to be strained to an extent 
which calls for an addition of at least 10 to 15 per 
cent to the section of the cable, in order to provide 
for these stresses. If, as in the case of the Manhattan 
bridge, no increase of section has been made, then a 
lower unit stress should be used iu estimating its total 
strength, the reduction amounting, at the most con- 
serVative estimate, based on a simple mathematical 
examination, to at least 10 per cent. Adding this 10 
per cent to the 15 per cent reduction above referred to, 
we get a total reduction of 25 per cent, which must 
be considered, if we are to place the. chain and the 
wire cable upon an even basis, as desired by Mr. Hil- 
denbrand, This brings the unit stress down to 71.25 
tons to the square inch, and shows the breaking 
strength of the wire cable to be 18,881 tons, as against 
22,200 tong for the eye-bar chain, from which we see 
the chain is 17.5 per cent stronger than the cable. 
Adding 17.5 per cent to the section (265 square inches) 
of the wire cable, in order to cancel this difference (still 
following Mr, Hildenbrand’s method of argument), and, 
further, adding 10 per cent for the weight of the sus- 
pender saddles, sheathing, etc, (which Mr. Hildenbrand 
omits) we get a total section for the wire cable of 342 
square inches, as against 666 square inches (555 + 20 
per ceat for weight of eyes and pins) for the eye-bar 
chain, Therefore, the sections are not as 1 to 3.23, as 
deduced by our’ eorrespondent, but as 1 to 1.95; which 
agrees very well with the proportion of 1 to 2, as 
stated in our editorial of September 39. 

It is scarcely necessary to point out that, with such 
serious errors existing in his premises, the whole fab- 
ric of our correspondent’s argument falls to the ground. 

If this question were merely academic, no harm 
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would be done, but unfortunately this exaggerated es- 
timate of the strength of a wire cable has already post- 
poned the construction of a great public utility for 
nearly three years; for, to-day, the present Bridge 
Department has nothing to show for its incumbency 
but a couple of piers built by its predecessors, and a 
serious lawsuit induced by its own faulty contract. 
- —_ -—~— +> +@+—- 
THE HEAVENS IN NOVEMBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

In all probability we shall see a fine display of 
shooting-stars about the middle of this month. We 
cannot be quite sure about it, however. It is certain 
that the earth will cross the path of the meteors which 
follow in the wake of the lost Biela’s comet; but we 
have no means of knowing whether they will be thick- 
ly or thinly spread along this track, and so we cannot 
tell how much of a shower there will be. 

All that can be done is to predict the date of the 
possible shower, and even this is not as simple a mat- 
ter as it seems. The orbit of Biela’s comet—which 
these meteors follow—used to intersect the earth's 
orbit at a point which the earth reaches on November 
27 of each year; and for several successive returns the 
shower came at about that date. But the meteor- 
swarm has since then passed close to Jupiter, and its 
orbit has been considerably altered by the planet's at- 
traction. It is a very laborious matter to calculate 
how large this alteration is, but Dr. Downing, an Eng- 
lish astronomer, has done the work. He finds that the 
orbit has been so changed that the place where it 
comes nearest the earth’s orbit is more than 15,000,000 
miles distant from its former position at a.point which 
we reach on November 18. The orbit has also been 
shifted sidewise, so that those meteors which previous- 
ly just missed striking the earth will now pass about 
a million miles away from it, on the side remote from 
the sun. 

If the meteor-cwarm, measured in this direction, is 
more than a million miles in extent, we will pass 
through part of it, and there will be a conspicuous 
shower; but if not, we will only see a few straggling 
shooting-stars, as we did in 1899, when the Leonids 
suffered the same fate. The Leonids themselves are 
due on the 13th or 14th of this month, but the thick 
part of the swarm went by several years ago, and 
there is no chance of a great display this year. 

The Bielid meteors are more convenient to observe, 
for they appear in the early evening, radiating from 
a point in Andromeda, which is well above the horizon 
at sunset, so there will be no need to sit up all night 
to see if we are to get a shower this year. 

THE HEAVENS. 

The principal constellations visible at 9 P. M. in the 
middle of November are as follows: Beginning in the 
west, where the Milky Way cuts the horizon, we see 
Aquila with its bright star Altair. On the right, and 
higher up, is the still brighter Vega in Lyra. Above 
Lyra is Cygnus. The large cross which is the most 
prominent figure in-this constellation is now almost 
erect. Still following the Milky Way we pass over 
Cepheus and come to the zigzag line of Cassiopeia, 
now almost overhead. Then follows Perseus, and be- 
low it Auriga with the very bright yellow star Capella. 
Below this again is Gemini, whose twin stars, Castor 
and Pollux, have just risen. 

To the right of this, a little south of east, Orion is 
also rising. Above it is Taurus, one of the easiest con- 
stellations to remember, since it contains the two star- 
clusters of the Pleiades and the Hyades. The latter 
name belongs to the V-shaped group of stars of which 


- Aldebaran is the brightest. The planet Jupiter is at 


present between these two groups, and far outshines 
anything else in the sky. 

The southeastern sky contains two of the largest 
and least brilliant of all the constellations, Eridanus 
and Cetus. Above the latter, southeast of the zenith, 
is the little triangle which forms the head of Aries. 
The great square of Pegasus is almost overhead, and 
Andromeda lies northeast of it, toward Perseus. The 
uninteresting zodiacal constellations Pisces, Aquarius, 
and Capricornus occupy the southern and southwestern 
sky. Lower down is one bright star, Fomalhaut, in 
the Southern Fish. Higher up and farther west is the 
planet Saturn. Mars, which is in Capricornus, has 
just set, but is visible earlier in the evening. 

THE PLANETS. 

Mercury is evening star in Scorpio. On the 27th he 
reaches his greatest elongation, but, as he is very far 
south, he will not be easy to see, though he sets rather 
more than an hour after the sun. 

Venus is morning star in Virgo, and rises about 
5:30 A. M. in the middle of the month. 

Mars is evening star in Sagittarius and Capricornus, 
and sets at about 9 P. M. in the middle of the month. 

Jupiter is in opposition on the. 24th, and is visible 
all night long. He is farther north now than he has 
been for seven or eight years, and is admirably placed 
for observation. - Transits and eclipses of one or more 
of his satellites are visible almost daily, and afford one 
of the most interesting spectacles that can be seen 
with any telescope, small or large. 
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Saturn is in Aquarius, and sets about 11 P. M., so 
that he is still observable in the evening. Uranus is 
in Sagittarius too near the sun to be satisfactorily 
seen. 

Neptune is in Gemini in R. A. 6 h. 43 m., dec. 22 
deg. 6 min. N. on the 15th, and comes to the meridian 
about 3 A. M. 

THE MOON. 

First quarter occurs at 9 P. M, on the 3d, full moon 
at midnight on the 11th, last quarter at 9 P. M. on the 
19th, and new moon near noon on the 26th. The moon 
is nearest us on the 25th, and farthest away on the 
10th. She is in conjunction with Mars on the 2d, 
Saturn on the 5th, Jupiter on the 13th, Venus on the 
25th, and Mercury on the 28th. The conjunction with 
Saturn is quite close. 

THE SUN. 

At the date of writing (October 23) two large sun- 
spots, visible to the naked eye, are in sight at once. 
No one can say with certainty how long they will last, 
but if they endure for another rotation of the sun 
(which is probable) the first of them, which is a large 
diffuse spot with several nuclei, will reappear at the 
sun’s eastern limb on or about November 7, and re- 
main visible till the 20th. The second, which is small- 
er but blacker, came into view on October 21, and will 
pass round the sun’s western limb about November 3, 
reappear on the 17th, and stay in sight till the 30th. 
Both spots can be seen without other aid than a piece 
of smoked glass, but their outlines can be beiter seen 
with a field-glass, holding the smoked glass close to 
the eye. 

Observatory, Princeton, 

TUNNEL BORING IN ANCIENT PALESTINE. 

Unmistakable evidence exists that 2,500 years ago 
certain Hebrew engineers (in the time of King Heze- 
Kiah) executed exactly the same kind of work which 
was carried out in the Simplon tunnel, though perhaps 
on a slightly smaller scale. Dr. Bertholet, a professor 
at the University of Basle, is the gentleman who 
claims to have made this discovery. The Jewish rec- 
ords state that King Heze-Kiah, or Ezekias, who reign- 
ed at Jerusalem 727 B. C., was much troubled at the 
bad state of the water supplied to the people of that 
city. He accordingly had a vast reservoir made at 
the gates of the city, to which water was fed from 
various springs lying at more or less greater distances 
from the reservoir in question. At first his project 
seemed doomed to failure, as there existed, between 
Jerusalem and the springs, from which the water was 
to be derived, a high chain of hills, over which it would 
be impossible to convey the water. It was therefore 
determined to open a passage for the water through the 
solid rock; one of the Sirach MSS. dating from this 
period states in this connection: ‘Heze-Kiah fortified 
his city by bringing water thereto, and he bored 
through the solid rock by means of bronze, and he 
collected the water in a reservoir.” 

It is true that, about fifteen years ago, an open con- 
duit was found in the vicinity of the Holy City, but 
this appears to have been made by a predecessor of 
Heze-Kiah’s, which seems to be clearly proven by an 
inscription in old Hebrew characters found close to 
Jerusalem and preserved in the Constantinople Mu- 
seum. Translated, this inscription reads: “The pierc- 
ing is terminated. When the pick of the one had still 
not struck against the pick of the other, and while 
there was yet a distance of three ells, it was possible 
to hear the voice of one man calling to another across 
the rock separating them. And the last day of the 
piercing, the miners met pick against pick. The height 
of the rock above the heads of the miners was one 
hundred ells. Then the waters flowed into the reser- 
voir over a length of 1,200 ells.” 

Recent explorations have enabled this predecessor 
of the Simplon to be thoroughly identified; it is said 
to be the Shiloah tunnel, by means of which water was 
brought down from a source to the east of Jerusalem, 
and poured into the Pool of Siloam mentioned in the 
Bible. This conduit is 360 yards long. The distance 
as the bird flies between the two mouths of the tunnel 
is also only 360 yards, which proves that the work was 
not executed in a perfectly straight line—due doubtless 
to the difficulties which the engineers encountered in 
their task, which (for the period) was of a really 
marvelous nature. That the work was commenced 
from both ends of the tunnel is not only proven by 
the inscription, but also by the fact that the marks of 
the boring tools, picks, etc., may still be seen, all bear- 
ing in opposite directions. The direction of the tunnel 
was altered several times during. the construction 
thereof, as there are several short galleries, which 
were evidently abandoned as soon as it was noted that 
working was being done out of line. The floor of the 
tunnel is finished with the greatest care, and the work- 
ings vary from five-eighths of a yard to one yard in 
width by from three feet to nine feet in height, mor 
or less, according to the hardness of the rock. 

In the light of modern engineering science, the fol- 
lowing questions suggest themselves: How did these 
old-time engineers gage their direction, recognize and 





remedy their errors in alignment? What tools did 
they uae to execute a piece of work which has remain- 
ed without equal or rival for '2,500 years? To these 
inquiries no answer can be given; the wondering atud- 
ent can only turn away with the exclamation: “In 
good sooth, my masters, there is nothing new under 
the sun!” 
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SCIENCE NOTES. 

Theoretical crystallography, approached by Steno 
(1669), but formally founded by Hatiy (1781, “Traité,” 
1801), has Hmited its development during the century 
to systematic classifications of form. Thus the thirty- 
two type sets of Hessel (1830) and of Bravais (1850) 
have expanded into the more extensive point series in- 
volving 230 types due to Jordan (1868), Sohneke 
(1876), Federow, (1890), and Schoenfliess (1891). 
Physical theories of crystalline form have scarcely 
been unfolded. 

The evolutionist is spared the surpassing difficulty of 
the human element, yet he needs imagination, In its 
lowest form his imagination is that of the detective 
who reconstructs the story of a crime; in its highest 
it demands the power of breaking loose from all the 
trammels of convention and education, and of itagin- 
ing something which has never occurred to the mind 
of man before. In every case the evolutionist must 
form a theory for the facts before him, and the great 
theorist is only to be distinguished from the fantastic 
fool by the sobriety of his judgment—a distinction, 
however, sufficient to make one rare and other enly 
too common. 

The science of architecture, if under this head we 
include the principles of building construction, and 
the heating and ventilation of buildings, has done and 
is doing much of interest and importance.to the stud- 
ent of public health science. The air supply, especial- 
ly for the modern civilized and too often sedentary 
form of mankind, is in the long run quite as important 
as the water supply, the milk supply, or any other sup- 
ply. Surely, we can not be too careful of the purity 
of a substance which we take into our bodies oftener, 
and in larger volume, than any other, and which has 
come, rightly no doubt, and as the result of long and 
painful experience, to be known as the very breath 
of life. Human beings may survive and seemingly 
thrive, even for long periods, in bad air, but for the 
best work, the highest efficiency, the greatest happiness 
and the largest life, as well as for perfect health, the 
very best atmosphere is none too good. Hence the 
permeability of the walls of houses and other build- 
ings, and the heating and ventilation of dwellings, 
school houses, churches, halls and other publie places, 
require, and in the near future will receive, a much 
larger share of our attention than they have to-day. 





Aside from their economic value, grape vines are 
often cultivated for purely ornamental purposes, owing 
to their beautiful foliage and the rich coloration they 
assume, the shade they afford, and their hardihood 
and longevity. The vine is one of the few plants that 
can be conveniently grown in cities or towns either 
as bushes or for making delightful arbors that not only 
beautify the home, but furnish cooling shade and Inect- 
ous fruit. The more tender sorts can be grown in 
graperies in many regions with good profit, and when 
grown in pots not only serve as handsome decorations 
in the dwelling and on the table, but add one of the 
choicest of morsels to the menu as well. To quote the 
language of an enthusiast: “The grape is the poor 
man’s fruit, especially one who has only a house lot 
of the smallest possible dinfénsions, He can plant 
vines beside his cottage and their roots will extend and 
profitably occupy every inch of ground underneath It, 
and from that small space produce all the fruit his 
family can consume, while the vines afford shade and 
protection and add beauty to his little home, occupying 
no space, either above or below the ground, to inter- 
fere with other interests, and producing more fruit in 
less time and. with less labor and attention than any 
other thing that was ever planted.” : 

Information is being sought by peopie all cver the 
country on the subject of testing of clays for the vari- 
ous purposes for which they are used, other than road 
building. Special tests are now carried on to that end. 
A furnace has been installed by the Department of Ag- 
riculture and actual burning tests on clays are now 
made, In order to further stimulate interest in the 
development of native clay bodies, a special circular 
was issued on “The Useful Properties of Clays.” The 
aim of this circular was to give information in the 
simplest possible way to people who were not supposed 
to possess technical knowledge of clays. The circular 
particularly points out that for the year 1902, the last 
year for which the official figures are valuable, the 
iotal imports of foreign clays to this country were 
valued at $1,154,805, while the domestic clays produced 
were valued at. $2,061,072, Since the country possesses 
unusually fine clay bodies, a great many of which up 
to the present time await development, any stimuia- 
tion of interest among the people to dévelop our native 
clays must be of great value, 
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LUDLOW’'S FIRST SUCCESSFUL FLIGHT. 
Many of the readers of the ScienTiIFIC AMERICAN are 


probably more or less familiar with the numerous 
aeronautic experiments of Israel Ludlow, of New York 
city,. whose investigations in the problems of aerial 
flight have been large in number, sometimes appar- 
ently successful, and frequently spectacular. The lat- 
est of these occurred on Sunday, October 22, when the 


aeroplane carrying Charles K. Hamilton, a professional 


aeronaut, was successfully launched into the air from 


the east bank of the Hudson River, and after a flight 


of some minutes’ duration, settled gradually into the 


water near midstream Mr. Ludlow claims 





Scientific American 








caused to rise, and can be kept in the air as long as 
the tension on the rope connecting it with the motive 
power be maintained. Whether or not sufficient power 
through a prime mover and propellers can be carried 
by the aeroplane itself to keep it afloat in the air, is 
still-an open question. There can be little doubt, how- 
ever, that until engines are constructed that are far 
more powerful and much lighter in weight than those 
available to-day, it is impossible to launch an aeroplane 
flying-machine by means of its own power. Mr. Lud- 
low says that judging from the successful gliding tests 
that an engine can 


just completed, he feels assured 


.open space. 
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consists of twenty of these cubes, being five cubes 
broad and four long, while the height is that of one 
cube edge, five feet. There are two sets of supporting 
surfaces, one forward of the other, with an open space 
between. The operator's position is located in this 
Each set consists of an upper and lower 
horizontal surface, with a middle surface between these, 
fixed at a diedral angle, resembling the position of a 
soaring bird’s outstretched wings. The inventor de- 
clares that the air flowing through the triangular open- 
ing between the upper and middle surfaces gives di- 
rection and steadiness to the aeroplane, very much as 

do the air currents that pass under and be- 





to be entirely satisfied with the experiment, 
as this, as wel) as the previous ascensions, 
was merely a test to determine the capabill 
ty of the machine to glide to earth from a 
height to which it had been raised in a man- 
ner similar to that of flying a kite. In the 
former flights, the aeroplane was launched 
into the air by means of an automobile and 
a long rope, but as the experiments, in con 
sequence of space limitations, were neces- 
sarily short, the flights were rather 
factory, both to the inventor and to the 
large crowd of inquisitive spectators assem- 
bled at the river front and 79th Street, 
where an open dock space offers the neces- 
sary facilities. The experiment of the 22d 
was intended thoroughly the flying, 
or more properly the gliding properties of 
the machine, and for this purpose the mo- 
tive power at the end of the rope, or “kite 
string,” was a powerful tugboat, an arrange 
ment permitting the use as a course of the 
unbroken sweep above the river. 

The aeroplane was placed at the bank side 
of the dock, and attached to the towing-bits 
of the tug by means of half-inch Manila 


unsatis 


to test 








tween the feathers of the wings of a bird in 
flight. The ratio of square feet of support- 
ing surface to pounds of combined weight 
of aeroplane and aeronaut is about 2% to 
1, a value nearly equal to the average pro- 
portions of many soaring birds. The move- 
ment of the aeronaut in the aeroplane, with 
intent to guide it, resembles in principle the 
action, reversed, however, of the air bladder 
which every fish passesses. 

One of the best features is the form of 
truss bracing, by which it is possible to get 
680 square feet of supporting surface to 125 
pounds of weight. This is accomplished by 
running taut piano wires from each corner 
of the unit cubes and of the squares form- 
ing the surfaces of these cubes, to a corner 
diagonally opposite, and the rigidity and 
strength of the frame in consequence of this 
construction is astonishing. The diedral 
angle of the middle surfaces, in the event 
of a lateral tipping, makes the surface on 
the side which is down approach the hori- 
zontal, while the other side is inclined up- 
ward, and thus corrects the equilibrium, as 
greater air pressure is exerted on the side 
that is flat. The value of the dorsal fins 








hemp rope. After a number of unsuccessful 
starts—the slack not being completely taken 
up before the drag acted on the machine— 
the aeroplane was 
at length flung 
into the air in 
the teeth of a 
strong wind, and 
rose almost per- 
pendiecularly un- 
der the combined 
influence of this 
and of the power- 
ful tractive effort 
of the vessel. Un- 
til a height of ap- 
proximately 500 
feet was attained 
the rise was rath- 
er erratic, for as 
the puffs of wind 
struck the ma- 
chine it would % 
plunge violently 
from side to side. 
Hamilton, how 
ever, with great 
coolness, managed 
to keep the giant 
white-winged kite 
on an even keel j 
by shifting his | 
weight from one % 
point to another 3 

as the occasion Se 
required, and 
when more than 
600 feet of rope 
had been let out 
from the tugboat, 
the machine set 
tled 
followed 
in the 





é 





% 


down and 
steadily 
wake of 
the vessel The 
above - mentioned 
height of 500 feet 
is probably a fair 
estimate, as the 
aeroplane was .al- 
most vertically over the boat, with 600 feet of rope let 
out. Shortly after this a ferryboat crossing the course 
of the tug necessitated the turning out of the latter 
at right angles, with consequent slackening of the rope 
drawing the aeroplane. Before this slack could again 
be taken up, the aeroplane, gliding forward and down- 
ward without lateral movement, gradually 














Nearly at the Greatest 
Height Attained. 


apparent 


and steadily in the face of the wind, had settled to the 
surface of the river, whence Hamilton was rescued by 
a launch, slightly damp but as cheerful and unshaken 
as ever 

This test appears to substantiate other experiments 
to prov: t 


tending n aeroplane of this type can be 


Under Way ; the Aeronaut Striving to Balance the Plunging Kite- 


like Structure. 


has not quite yet been determined, but it is 
believed that they, as well as the rudder, 
tend to steady the 
aeroplane while 








in the air. The 
open space be- 
tween the for- 
ward and rear 
sets of surfaces 
tends to decrease 
the effect of gusts 
of wind sweeping 
suddenly upon 
the machine, as 
these are prevent- 
ed from traveling 
the full length of 
the aeroplane, the 
sticks of bamboo 
crossing this 








space acting as a 
fulcrum against 
which undue air 











currents must 





press. 

An important 
advance which 
deserves public 


attention is that 
relating to stand- 
ards of purity for 
food products. 
The Secretary of 
Agriculture has 
been authorized 
by Congress to fix 
standards, and in 
order that they 
may be just and 
reasonable he has 
been authorized 
to call to his as- 
sistance the ex- 
perts of the Asso- 
ciation of Official 








After the Ascent ; Rescuing the Aeronaut from the Floating Machine. 


be installed upon the machine sufficiently powerful to 
keep it afloat after it has been launched by other 
means. It would be easy to guide the aeroplane, as 
the mere shifting of the center of gravity—accom- 
plished by the movement of the operator’s body—to 
one side or the other causes a consequent swerve in a 
corresponding direction. 

The aeroplane used in the latest test differs little 
from that employed in the more recent of the former 
experiments, and its struéture is clearly shown in the 
accompanying illustrations. The entire body consists 
of elements or unit cubes five feet on a side. The 
frame, which is constructed of bamboo and piano wire, 





Agricultural 
Chemists, an d 
other experts, as 
he may see fit, to advise him in regard to such mat- 
ters. The work of ascertaining these proper standards, 
in collaboration with the Association of Official Agri- 
cultural Chemists, has been committed to the Bureau 
of Chemistry. Already considerable progress has 
been made along this desirable line of investigation, 
and a number of standards of food products has al- 
ready been fixed by proclamation. It is proposed to 
extend this useful work until practically all the sub- 
stances used by our citizens as foods, beverages, and 
condiments shall have a fixed standard of purity to 
which all manufacturers may attain by proper care 
in the preparation of products of this kind. 
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blow the side of the ship bodily inward at the point Sandy Heok preving ground against a backing which 


A few years ago the army officials at the Sandy oof impact, or to create such a vertical pressure upon was an exact duplicate of the cellular structure of one 
Hook proving ground were called upon to test an the water that it would be transmitted to the side of our latest battleships at the waterline, and back 
aerial torpedo, built on the Gathmann system, for the of the vessel below the armor belt and crush it in. of the target was a heavy backing of sand, of sufficient 
construction and trial of which Congress, some time It was to prove whether these theories were right mass to hold the target up to its work. The plate was 


previous, had 
made a_ liberal 
approp riation. 
The test was de 
scribed in con- 
siderable detail 
in the ScIlENTIFIC 
AMERICAN Of No- 
vember 30, 1901; 
and our readers 
will remember 
that the failure 
of the shell was 
greatly emphasiz- 
ed by the fact 
that, at about the 
same time, the 
army high-ex- 
plosive armor- 
piercing shell 
was tested with 
very flattering 
results. 


1134-Inch Plate After Being Struck by Isham Torpedo Shell—Practically Intact. 





Five Shells, Carrying Pressure Gages in the Base, Showing Scoring by Fragments of the Shell. 





11% inches thick, 
7% feet high, and 
16 feet wide, 
Both the plate 
and the backing 
were manufactur- 
ed at Bethlehem 
by the Navy De 
partment, The 
structure was as- 
sembled at the 
Brooklyn n avy 
yard, and taken 
complete to Sandy 
Hook, where it 
was set up among 
the sand hills at 
the proving 
grounds, 

The Isham 
shell, which is 
12 inches in di- 
emeter and 69 


Side View of Plate, Showing the Plate-Steel Backing Uninjured. 


We are now enabled, by the courtesy of the War De- or wrong, that the shell was recently tested at Sandy inches long, is divided into ten compartments by 


partment, to publish 


the accompanying illustrations Hook; and the results proved very decisively that means of circular diaphragms equally spaced through- 


of the test of another type of aerial torpedo, known the theories were wrong. out its length. It was loaded with 182% pounds of 
by the name of its inventor, W. S. Isham. Mr. Isham The target consisted of a Krupp armor plate, similar explosive gelatine composed of 90 per cent of nitrogly- 


is of the opinion 


(or at any rate, was of the opin- to those protecting the water line on the battleships cerine, 8 per cent of gun cotton, and 2 per cent of 


ion) that the fundamental idea governing the de- “Connecticut” and “Louisiana.” It was set up on the camphor, the last-named substance being used as a 


sign and manu- 
facture of heavy 
ordnance, as car- 
ried out in our 
army and navy, 
is wrong. He be- 
lieves that, in- 
stead of endeav- 
oring to penetrate 
the armor of a 
ship with a shell 
having very thick 
walls and a com- 
paratively small 
filler of high ex- 
plosive, designed 
to burst the shell 
in the interior of 
the ship, it would 
be better to use a 
larger shell, 
carrying a heav- 


fer charge, and ’ 


burst it against 
Or near the out- 
Side of the ves- 
sel. He believes 
that the energy 
‘ot the gases of 
“explosion would 
‘be gufficient to 


{ 
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The Isham Shell and the 12-Inch Gun from Which }t Was Fired. 
Diameter of shell, 12 inches; length, 9 inches: charge, 188 pounds nitro-glycerine, 
TEST OF A TORPEDO SHELL, 


deterrent. Hach of 
the separate 
chambers in the 
cell is provided 
with a screw plur 
opening through 
which the high 
explosive can be 
poured into the 
shell; the plugs 
being afterward 
screwed tightly 
down into posi- 
tion, as shown in 
one of the ac- 
companying 
photographs. The 
object of dividing 
the interior of 
the shell into 
compartments is 
to limit the 
amount of pres- 
sure on the high 
explosive at the 
base of the shell 
at the inetant of 
firing. The inertia 
of the explosive 
causes it to bear 
upon the base of 
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the shell with a pressure which is proportional to its 
mass, and were there no dividing diaphragms there 
would be a risk of detonating the charge in the gun 
The provision of the transverse diaphragms, however, 


brings the inertia effects well within the limits of 
safety. 
In the recent test the shell, which weighed 970% 


pounds, was loaded into a 12-inch 35-caliber gun, and 
fired with a charge of 82 pounds 10 ounces of smoke- 
less powder with a velocity of 1,417 feet per second at 
the muzzle of the gun, It struck the which 
was 500 feet distant, with a velocity of 1,400 feet per 
second, which would be about the striking velocity of 
the shell, if fired with a full powder charge, at a range 
of 9,000 The projectile struck the target at 
about its center and exploded with results which were 
so insignificant as to be practically negligible. There 
was a slight indentation of the surface of the plate 
the which about 12 
inches in diameter and 1%, inches deep at the center. 

The blast of the depression in the 
sand at the base of the target 5 feet 


target, 


yards 


made by head of the shell, was 
blew a 
which 
in width, measured from the face 
in depth. The 
from underneath 
1€-inch 


rested 


guses 
was about 
and about 26 inches 
driven back 
the ends of the 16 x 
the 


sand was also somewhat 
the target, and 
longitudinal timbers 


were 


which target 
The 


rear, and 


upon 


somewhat split and broomed up 


, 


whole target was moved 2 or 3 inches to the 
settled, due to the blowing out of the sand beneath, to 
the The 
the plate steel structure representing the side of the 
battleship which formed the backing of the plate was 
uninjured. 

In order to give an approximate test of the sound- 
ness of Mr 
of the gases of explosion would drive the water through 
five 6-inch 


distance of about 


about same number of inches integrity of 


Isham’'s theory that the downward pressure 


the side of the ship below the armor belt 
shells were buried in the sand at a 
3 feet back from the face of the target, 
of the shells placed radially 
In the base of each shell was placed a pressure gage 
of the type used in determining powder pressures in 
On examin 
the base of 


with the axes 


to the center of explosion 


the gun when large guns are under test. 
ing these gages after the shot was fired, 
the shells presented the appearance shown in the ac- 
companying engraving, which the shells 
after they had been recovered from the sand. In the 
case of three of them the pressure gage had been struck 
by flying fragments of the shell and, of course, the 
pressures were The first shell, 
from left to right, was struck by a fragment on the 
pressure gage, as shown, and revealed a pressure of 
16,120 pounds to the square inch. The pressure gage 
of the second shell was also struck and showed 14,120 
pounds to the square inch; the third pressure gage was 
not struck by fragments, but as it was covered with 
sand its low pressure of 1,800 pounds to the square 
inch was considered, like those of the two preceding 
gages, to be of no value for the purpose of the experi- 
ment. The fourth shell, whose pressure gage was 
struck by a fragment, showed 8,950 pounds to the 
square inch. The fifth shell, however, was not struck 
by fragments, and its pressure gage was clear of sand 


represents 


recorded valueless 


and any obstruction, and therefore, received the unob- 
structed blast of the gases. Its gage showed a pressure 
of 4,300 pounds to the square inch, and this must be 
taken as a fair indication of the downward thrust of 
the explosion—altogether small to the 
inertia of the water, and horizontal com- 
ponent at a depth of, say, 5 to 10 feet, sufficient to burst 
in the side of a ship. 

The failure of this shell, coming after that of the 
Gathmann sheil, should settle once and for all the 
question of the value of torpedo projectiles for use 
against modern armored vessels. 


too overcome 


produce a 


—_— + Oo +r or 





Prize Competition for the Prevention of Lead 
Polsoning. 

In order to find effective means for the prevention of 
lead poisoning to which all workmen occupied in min- 
ing, milling, smelting, and refining lead ore, or em- 
ploying metallic lead or materials containing the same 
are exposed, a competition is proposed by the Interna- 
tional Association for Swit- 
zerland, subject te the conditions hereinafter specified 
The following prizes are offered: 

1. One prize of $1,200 for the best treatise on the 
prevention of lead poisoning in the operation of mining 
and milling lead ores or ores containing lead. 

2. One prize of $2,400 for the best treatise on the pre- 
vention of lead poisoning in smelting and refining 
works, 

8. Two prizes, viz., one first of $600, one second of 
$360, for the best treatises on the prevention of lead 
poisoning in the chemical application of lead, as in 
white lead works, manufacture of other lead paints, of 
electric accumulators (storage batteries), etc. 

4. Four prizes, viz., one of $360, one of $240, two of 
$180 each, for the best treatises on the prevention of 
poisoning in the trades of house, ship, coach 
interio; oration, varnishing, and the like, 


Labor Legislation, Basle, 


lead 


painting 


Scientific American 


5. Four prizes, viz., one of $360, one of $240, two of 
$180 each, for the best treatises on the prevention of 
lead poisoning in those trades where raw and 
factured lead are cqnsumed or handled on a large scale, 
as in type foundries and printing offices. 

Each treatise is to contain a systematic review of the 


manu- 


special causes giving rise to lead poisoning, in con- 
junction with a description of the various processes of 
manufacture, pointing out the dangers occasioned at 
every phase of procedure, including handling and trans- 
portation. 

Reference to be made also to the 
ing at places in which a prolonged occupation is li- 
able to affect the health, to want of cleanliness, lack of 
proper guidance and instructions, carelessness, poor 
and inadequate food, irrational way of living, and un- 
healthy dwellings of the workmen. In connection with 
the statement of the causes of lead poisoning, measures 
for their prevention are to be proposed. 

Substantial evidence should be given for the pro- 
posed preventives as regards their technical, hygienical, 
and economical feasibility. 

The papers may be written either in English, French, 
printed books cannot be taken 
into consideration by the jury. The ready manuscripts 


“auses due to work- 


or German. Already 
must be put in an envelope bearing only a motto, and 
Labor Office at Basle on 
December, 1905. 


lodged with the International 
or before the 31st 
All letters, inquiries, and other matters pertaining 
to the present competition, are to be addressed to the 
Labor Office, at Basle (Switzerland). 


Dynamics of Dreams. 


International 





In a recent issue of the New York Medical Record, 
Dr. Axel Emil Gibson discourses on the “stuff that 
dreams are made of.” In this lengthy article some 


interesting information is given. For instance, Har- 
of the vascular circulation fame, is said to have 
recorded a dream in which a bumble-bee stung him in 
his left thigh, on a place where a couple of days later 
appeared an ugly ulcer, and Malesherbe, the renowned 
French author, found himself in a dream attacked by 
a rowdy who him in his left breast with a 
dagger in an area where the following evening he felt 
the first attack of a severe lobar pneumonia. “The 
archives of medical reports,” the author informs us, 
“are heavy with cases of a similar character, which 


vey, 


stabbed 


have either received no explanation at all, or else 
have been explained away entirely.” 
The doctor calls attention to the fact that dreams 


depend on some other media than those known to us 
as the five senses. A most conclusive evidence in 
favor of this view is found in the circumstances that 
even the blind are able to see in dreams—as witness 
the experiences recorded by Helen Keller, “Blind Tom,” 
the poet of “Paradise Lost,” and others. Hence the 
conelusion seems to be unavoidable that it is only as 
far as physical vision is concerned that the optic nerve 
guides and limits the field of vision. 

The author finally arrives at the deduction that 
dreaming and waking differ in degree and form of 
manifestation only, not in principle and essence. “Like 
raking consciousness,” he avers, “the dream reveals, 
but does not create. The same world that surrounds 
the waking individual surrounds the dreaming, only 
the viewpoints and media of observation are changed.” 

Ordinary dreams, Dr. Gibson tells us, are merely un- 
digested consciousness, being. made up of longings, de- 
sires, anticipations, idle hopes, and miscarried realiza- 
tions, which, occupying the mind during the day, are 
overtaken by sleep before having reached their frui- 
tion. 





ee 
The Carrent Supplement, 


The Victoria Falls Bridge over the Zambezi gorge 
in South Africa was formally opened on September 12 
last by Prof. Darwin, head of the British Association, 
which has been touring and lecturing in South Africa. 
Harold Shepstone, in the opening article of the cur- 
rent SuppLeMENT, No. 1557, describes the ceremonies 
on that occasion, and likewise gives a succinct account 
of the bridge, illustrating his text with two photo- 
graphs. The seventh installment of Sir William 
White's discussion of submarines is also published. 
The treatise on the iron and steel hull steam vessels 
of the United States by J. H. Morrison is continued. 
He ‘completes the discussion of the previous number 
and starts a new topic, “the Modern Shipbuilding 
Plants on the Atlantic Coast.” Prof. J. C. McLennan 
contributes the results of his investigations of the in- 
duced radio-activity excited in air at the foot of water- 
falls. V. Quittner discusses magnetic alloys. An inter- 
esting 40-ton block crane with 150-foot radius is de- 
scribed by the English correspondent of the ScrentiFic 
AMERICAN. As part of his paper read before the South 
African meeting of the British Association for the Ad- 
vancement of Science Prof. G. H. Darwin gave a 
graphic description of the evolution of a star. This 
account will be found in the current Supptement. Elie 
Metchnikoff, sub-director of the Pasteur Institute, gives 
hi: views on old age and senile diseases in general. 
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Engineering Notes. 


The question is often asked whether in case of in- 
stalling a certain horse-power of boilers, say 300 
horse-power, it would be more economical to have 
three ‘boilers of 100 horse-power each or two 
boilers of 150 horse-power each. By all means 
have the two larger units, as it will always be 
found that the larger boilers have radiation, 
less air leakage and better combustion than a corre- 
sponding horse-power in small units. If it is necessary 
to have a spare unit for cleaning, let there be another 
one provided of the same size. 


Most of the largest bridges and other steel struc- 
tures which have been built in late years have been 
designed by engineers not connected with manufactur- 
ing establishments. The manufacturer should confine 
himself to his legitimate field of manufacturing struc. 
tural steelwork at so much a pound. The line between 
engineers and manufacturers will be even more marked 
in the future, when the same distinction will prevail 
as now exists between the architect and the contractor. 
The manufacturers of structural work, in the future, 
will devote their energies to improvements in their 
tools and machinery and methods for handling ma- 
terial. Their engineering force will consist of me- 
chanical experts, shop draftsmen and engineers, who, 
with a thorough knowledge of shop-practice, are skilled 
in putting the engineers’ designs into convenient shape 
for the workshop. 


lecs 


The economy in burning fuel is a matter requiring 
great skill and experience, and depends entirely upon 
the evenness, thickness, and condition of the fire, 
which controls entirely the air supply, and, therefore, 
the perfection or imperfection of the combustion. 
There is very little use in “splitting hairs” over a 
quarter of a pound of steam consumption of the en- 
gine, while the fireman may be losing ten times this 
quantity of fuel from inefficient boilers or poor firing. 
It is too often the case that the demands for increased 
horse-power are met by grate surface too large in pro- 
portion to the heating surface of the boiler or forced 
draft, and too little attention is given to careful firing, 
with heating and grate surfaces in proper proportion 
to give best economy, and frequently a great deal of 
money is spent in obtaining high-class engines and 
condensers, whereas the principal loss is in the boiler 
and fire room. 


Some interesting experiments upon the use of waste 
products for motive power have been carried on at 
Noisel, France. In general the portable or fixed en- 
gines which are used on the farms are obliged to use 
coal which must be brought to the spot at a consider- 
able expense. It is estimated that the engines take 
6 or 8 pounds of coal per horse power, costing from 
four to six cents. The use of gasoline or oil motors is 
too expensive to be practicable at present on the farms. 
To see whether the problem of cheap power could not be 
solved by the use of the different kinds of vegetable 
waste products which are so abundant, the present ex- 
periments were undertaken, and the various products 
were burned in a gas generator which in turn ran a 
duplex motor. Wheat straw, oats, waste hay, leaves, 
reeds, etc., were used. The idea in the present case 
is to form groups among the neighboring farmers who 
would possess the apparatus in common, in which case 
the first cost would not be a heavy one and they would 
then have a source of cheap power, using a 50-horse- 
power gas engine. In the present trials the products 
were collected and after drying were formed into bales 
weighing 800 pounds per cubic yard. The straw was 
chopped before baling. We give some of the results 
which were obtained by burning the different forms of 
waste material in the gas producer. The latter, which 
is of the Riché pattern using an upright column, only 
requires a little coke to keep up the operation. In the 
case of waste hay, it takes 2.25 pounds to produce a 
horse-power-hour, and the cost is estimated at $0.0112 
in this case. The hay was charged in the gas-producer 
without taking any special precautions and was packed 
down with a rod. The alkaline slag which comes from 
the furnace may be used as fertilizer. In the case 
of wheat or oat straw the ash and water are some- 
what less than in the former case. The horse-power- 
hour can be produced by burning 2.3 pounds of straw, 
at a cost of $0.0114, or practically the same as with 
hay. Reeds or moss cannot be used to advantage in 
the producer unless they are well dried. In fine 
weather they can be spread in the sun. The cost is 
greater than above. In the case of dead leaves (ash 
leaves) which had fallen in the autumn before, allow- 
ing the cost of collecting, transporting, and compress- 
ing to be $12 per ton, we find that the horse-power-hour 
comes as low as $0.0086. With buckeye leaves it is 
$0.0112. Sawdust, shavings, and wood splinters were 
also tried. Poplar sawdust takes 3.1 pounds to give 
a horse-power-hour, costing $0.010. These results show 
that by the use of proper apparatus it is possible to se- 
cure motive power from waste products at a very low 
rate, and this would be a great advantage on the farm, 
especially in regions where coal is high. 
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Correspondence. 


Chains vs. Cables in the Manhattan Bridge. 





To the Editor of the Scientiric AMERICAN: 

An editorial review of my letter of September 13, 
published in your issue of September 30, criticises my 
statements, that an eye-bar chain will weigh about 
4.84 times as much as a wire cable of equal strength, 
and that, therefore, the Manhattan Bridge, if built on 
the former design, would cost from four to five millions 
more than if built on the latter plan. 

Some doubts are expressed in this editorial, not only 
as to the correctness of the calculations on which my 
statements are based, but also about my personal 
ability for making such calculations. An attempt was 
made to justify these doubts by relating some histori- 
cal facts, from which misleading inferences may be 
drawn, and by comparing certain figures which, being 
incompletely quoted, give wrong results. 

I trust, therefore, that you will accept the following 
corrections and additional explanations: 

In the first place, I beg to state that I do not claim 
that any kind of wire cable bridge is cheaper than all 
kinds of chain bridges, but my calculations refer only 
to a comparison between two bridges of the same 
length and capacity, and having the same coefficient 
of safety in all their parts. In this case, a comparison 
between the weight and cost of two kinds of cables, 
consisting of different material, is extremely simple, 
and can be made accurately by “rough and ready 
methods” without consulting the strain sheets of sec- 
ondary parts of the bridge. Whoever claims that the 
latter is necessary and that such a, comparison is a 
complicated problem, known only to few engineers, is 
either totally inexperienced in the construction of sus- 
pension bridges, or he is willfully mystifying a clear 
matter, in order to avoid a direct response to the sim- 
ple calculations which he is unable to contradict! 

It is claimed, in your review, that I failed to convince 
the board of eminent engineers about the correctness 
of my statements. There is no evidence for this as- 
sertion. The board never questioned the correctness 
of the calculations nor contradicted them, and never 
pointed out where they were wrong, if wrong at all. 
The fact is, the experts never discussed the question 
at issue, but they merely ignored it. This can be 
explained by the circumstance that the eminent engi- 
neers were not engaged and paid to discuss or dispute 
with me questions which did not concern them; they 
were not engaged for making comparisons between 
wire and chain cables; they were not asked to deter- 
mine whether the eye-bar plan was cheap or expensive, 
nor whether any other design would be better and more 
economical. They were merely engaged for giving 
their opinion whether the design, submitted to them, 
was practical, whether the bridge, after being finished, 
would be fireproof, durable, and serviceable, and 
whether it would have sufficient capacity and strength. 
These questions were answered with “yes,” and if I 
had been a member of the committee I would, with 

trict adherence to the same questions, have given the 
same verdict! ‘ ; 

The action of the board of engineers is, therefore, no 
criterion for the correctness or incorrectness of my 
Statements. ‘ 

Your editorial mentions also the Buda-Pesth bridge, 
where the question of, eye-bar chain’ or» wire cable, 
considered “purely on’ its merits,” was decided in 
favor of the former. I beg to say that you were 
wrongly informed. The fact is that, among many 
competitive designs, one of a wire cable bridge stiffen- 
ed by trusses, submitted by the Nuernberg Bridge 
Works, was selected by a board of eminent bridge ex- 
perts as the best and was awarded the first prize. The 
local authorities, however, fully acknowledging that 
a wire cable would be cheaper, decided in favor of the 
eye-bar chain for patriotic reasons, because eye-bars 
could be manufactured at home, while wire had ‘to 
be imported from other countries. Moreover, wire 
would have been subject to a heavy import duty, while 
eye-bars were free from it, which helped considerably 
to reduce the greater cost of an eye-bar bridge. In 
spite of this cireumstance, favorable to eye-bars, it is 
conceded that the chain bridge was 12 per cent dearer 


than the wire bridge would have been, netwithstanding 
the fact that the unit stress in the eye-bars is rela- 
tively about twice as high as it would have been in 
the wire cables. (These data are taken from the 


Zeitschrift des Vereins deutscher Ingenieure.) 

The Buda-Pesth bridge is, therefore, no.criterion for 
the relative merits of wire or eye-bar cables. Now 
I will show, by the figures quoted in your editorial, 
that the proportions of weight between wire and eye- 
bar whet 1:2, as stated therein, but that it was 
ty given in my letter of September 13. 

One é wire cables of the Manhattan Bridge is 
quoted te Seatain 275 square inches, hence the average 
section of the cable, if it could be varied like a chain, 
would be 265 square inches. This, compared with the 
f Verage section of 555 square inches for the eye-bar 
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chain, gives the following relative strengths: Break- 
ing strength of one chain: 555 xX 40 tons = 22,200 
tens; breaking strength of one wire cable: 265 x 112 
= 29,680 tons. Forty tons is the ultimate strength per 
square inch of nickel-steel eye-bars, as accepted by the 
bridge department for the Blackwell’s Island Bridge, 
and 112 tons is the tested actual strength per square 
inch of the wire in the Williamsburg Bridge. 

The wire cables of the Manhattan Bridge are there- 
fore at least 33 7-10 per cent stronger than the eye-bars 
in the chain bridge design. As my comparison of 
weight and cost is for cables of equal strength, the 
true useful section of one chain is therefore 555 + 
327-10 per cent — 742 square inches, to which 20 per 
cent must be added for eyes and pins, making the 
actual section of one chain 890 square inches, which, 
compared with 275 square inches, is not twice, but 3.23 
times as much as the section of the wire cable. 

The total weight of steel in the bridge is, as cor- 
rectly quoted, 41,700 tons. Subtracting from this 
weight the weight of anchor chains, towers, saddle 
castings and hand-rail ropes amounting to 15,800 tons, 
we obtain 25,900 tons for the weight of the steel super- 
structure, of which 12,400 tons are in the main span. 
Adding to the latter figure 1,760 tons (= 2,400 pounds 
per lineal foot) for floor measurements and 5,880 tons 
(= 4 tons per lineal foot) for live load we find the total 
dead and live load of the main spans to be 20,040 tons, 
of which the wire cables weigh 3,180 tons and the other 
parts, including live load, 16,860 tons. To support the 
same weight of 16,860 tons with eye-bar chains, the 
total weight of the main span would be 16,860 + (3.23 x 
2,180) = 27,130 tons, which is 35 per cent greater than 
the present weight. For supporting this increased 
weight, the former chain section of 890 square inches 
must be increased in the proportion of 27,130 : 20,040, 
making it 1,205 square inches, which is 4.38 times as 
much as the wire cable section. 

The discrepancy between this figure and 4.84, as 
given in my letter of September 13, is due to a differ- 
ence in the assumption of the relative strength of 
nickel steel and wire. In the present calculation I 
compared the strength of nickel steel with the wires 
in the Williamsburg Bridge, which is as 1 : 2.8, 
while in my former calculation I assumed the more 
correct proportion of 1 : 3, because there is no trouble 
in manufacturing wire having an ultimate strength 
of 120 tons per square inch. Giving the benefit of the 
different assumptions to the eye-bar chain, its cost will 
still be $3,268,500 more than that of wire cables. 

The above given figures are mathematically correct 
and not based on guesswork, as intimated in your 
editorial, and it is, therefore, not fair to doubt the 
figures or make light of them, unless someone clearly 
shows where they are wrong, if wrong at all. 

I took the same standpoint before the board of engi- 
neers but, so far, nobody has ever tried to contradict or 
disprove my calculations. The only attempt to do so, 
in your editorial, has, as I have demonstrated, failed 
because in the given weight of the eye-bar chain, the 
weight of eyes and pins ‘was omitted, and a compari- 
son was made between two kinds of cables, of which 
one was 33 per cent stronger than the-other- 

That the anchorages for the wire cable plan. are 
more costly than for.the chain cable design, as stated 
in your editorial, is decidedly an error. The anchor- 
ages must resist the pull of the cables, which is in di- 
rect proportion to the weight of the bridge. It is there- 
fore impossible that a heavier bridge should require 
less anchor masonry than a lighter bridge. We have 
seen that the dead weight of the eye-bar plan is 50 
per cent greater than that of the wire bridge, and, in- 
cluding an emergency live load of 8 tons per linear 
foot, the former is still 27 per cent heavier and will, 
therefore, require 27 per cent more anchor masonry 
than the latter. In the same proportion the anchor 
chains, the section of the towers, and the area of the 
foundations must be increased in order to support the 
greater weight of the eye-bar bridge. 

In my first paper on this subject (published in 
Engineering News of March 12, 1903), I have shown 
that the additional cost for such an increase in anchor 
chains, anchor masonry, towers, and foundations 
amounts at least to one million dollars, which, added 
to the excess of cost of eye-bar chains, demonstrates 
that a bridge on this design will cost at least $4,268,000 
more than a wire cable bridge of equal size and 
strength, 

It is possible that the chain cable design contains 
some economic features (for instance, hinged towers) 
which are not contained in the wire cable design; but 
all these features are independent from the nature 
of the cables, and could be adapted to either design. 
It was not my object to compare two designs in all 
their details, but to show what influence on the cost 
of the structure the application of eye-bar chains has, 
in place of wire cables. We have seen that the differ- 
ence in cost is so enormous that, in comparing the two 
designs as they are, and with a liberal allowance for 
all economic advantages claimed for the eye-bar design, 
it is evident that the latter will cost fully or nearly 
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$4,000,000 more than the present wire cable design, and 
not $2,000,000 less, as claimed in your editorial. 
WILHELM HILDENBRAND. 
New York, October 21, 1905. 
{A discussion of this letter will be found in the edi- 
torial columns.—Eb.] 





The Queen Bee and Poison. 


To the Editor of the Screntivic AMERICAN: 

The article entitled “Precautions Against Poiscaing 
the Queen Bee” which I wrote for the Scrmwyriric 
American has called forth a reply from the editor 
of an agricultural paper, in which reply the accuracy 
of my statements is questioned. The article in ques- 
tion summarizes the results of many experiments o- 
ducted by myself. 

I do not profess to be superior to mistake, but I 
certainly took much care and sacrificed eleven queens 
in making my observations, to ascertain how long they 
live on plain honey. In common with others, I long con- 
sidered the evidence that queens were freqiently seen 
lapping honey, as conclusive. I determined, however, to 
test the matter and conducted a series of experiments 
the deduction from which must “hold the fleld” until 
something superior is provided. Not one of the 
queens experimented with survived 12 hours on un- 
sealed honeycomb kept at.a temperature of 65 to 76 
deg. F. The unmated queens made the record of 
nearly 12 hours; none of the laying queens survived 
two-thirds of that time, some expiring in leas than 
12 hours, 

Now if a queen bee has been kept out of the reach 
of any attendant bee for twenty-four hetrs, alive on 
honey, my observations would be upset, but until some 
specific statement on these lines be made, I hold io 
the accuracy of my investigations on this point, and 
shall await with interest information as to the exact 
character of other experiments. 

Inasmuch as everything stated in my note is impli- 
edly challenged, I may add that the description of what 
goes on in the wasp’s nest is another piece of indepen- 
dent observation. For years I have made a practice of 
securing several tree-wasp’s nests, removing the outer 
covering and placing the comb in a glass case where 
the wasps could fly freely out-<loors, and thelr move- 
ments could conveniently be watched. 

J. M. Gi.ies, 

Lecturer in Beekeeping, Albert Agricultural College 
(Government). 

Drumcondra, Ireland, October 18, 1905. 





Anoth Spont ly Moving Stone Sali, 


To the Editor ot the Screnrrvic AMERICAN: 

In a recent number of the ScrpnrTiric AMERICAN 
there was an illustrated description of a monument 
surmounted by a stone ball, which was apparently 
spontaneously turning on its support, It.may iuterest 
your readers to know that an almost exactly similar 
phenomenon has been observed in the case of a granite 
cemetery monument in the Bradford district of this city. 





_ The monument, which has: been erected. about ten years, 


bears on the top of the shaft\an immensé granite 
ball nearly eighteen inches in diameter, resting in a 
cup-shaped depression. Since it was placed in poal- 
tion the ball has moved néarly a quarter of its cir- 
cumference in a northeast and southwest vertical 
plane, and the unpolished portion of the ball which 
originally rested in the depression now faces the north- 
east horizon. 

There seemed to be a great variety of opinions as 
to the cause of the movement of the ball described in 
your previous issue, but in the case of the Bradford 
monument I think the explanation is obvious, It will 
be noted that the movement of the top of the ball is 
toward the winter sun. The remains of a lead wesher 
placed between the ball and the shaft, now very much 
corroded and broken, allow free access of water to the 
cup-shaped space between. Now let us assume, as 
would almost certainly be the case, that the depres- 
sion becomes filled with rain or melted snow, and’ 
afterward freezes. As is well known, water in freez- 
ing expands with an enormous force quite sufficient to 
lift even the massive stone ball a small ‘fraction of an 
inch. Imagine this to occur on a cold night. The 
next day as the sun moves round to the southwest, it 
warms the stone and melts the ice on‘ the southwest 
side first. Naturally the bal) will topple over slightly 
in that direction, and as the remainder of the ice 
melts will settle down in its new position. A repett- 
tion of the process of freezing and thawing will cause 
it to turn a little farther, and so in the course of years 
the movement becomes very evident. There are no 
trees or other obstructions to the «sunlight tn the 
vicinity, and it seems as if the all-powerful — oor 
energy of the sun must be the sole 
markable movemen: of mass of stone weighing 
least several hundred pounds, _ Mee . 

Aven P, “Fiesasous. 

Haverhill, Mass., October 25, 1905. 
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THE TWIN-SCREW LINER “ AMERIKA.” 

The recent maiden trip of the new Hamburg-Ameri- 
can twin-screw steamship “Amerika” to the port of 
New York marked the advent of another of those vast 
passenger steamships, whose great pro- 
evidence of the enormous 


freight and 
portions present 
growth of the transatlantic freight and passenger busi- 
ness, and of the increasing number of travelers who 


emphatic 
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can afford to pay the cost of luxurious accommodations. 

Modern development of the transatlantic steamship 
has been along two lines, the first of which marks the 
growth of a type of ship devoted exclusively to mails 
and passengers, and driven at the highest speed com- 
patible with requirements of accommodation, strength 
and safety. These ships are extremely costly to build 
and operate, and they depend entirely upon the reve- 
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nue from mails and passengers to enable them to add 
to the owners’ dividends. The steamship companies 
affirm that so great are the first cost and the current 
expenses that these ships are not a paying proposition. 
The other line of development is in the direction of 
large freight steamers of great carrying capacity, pro- 
vided with roomy accommodation for passengers, and 
driven at moderate speeds of from 14 to 17 knots an 
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hour. The vessels of this class, as a rule, charge lower 
rates than those of the express passenger steamers, 
and they, of course, take longer to make the passage. 
In the earlier vessels of this class, like the “Pretoria,” 
the accommodations were not so elaborate as those 
on the faster boats, But so popular have they become 
with the public, that the steamship companies of late 
years have devoted special attention to the passenger 
accommodations, until in the latest boats they have 
been brought fully up to the high standard of the 
fastest mail boats. 

To the first type belong such steamships as the “Lu- 
cania,” “St. Paul,” “Oceanic,” “La Lorraine,” “Kaiser 
Wilhelm II.,” and the “Deutschland.” To the latter class 
belong the “Pretoria,” “Celtic,” “Baltic,” “Ivernia,” and 
now the “Amerika.” In this last-named vessel the 
passenger accommodations and the provision of con- 
veniences tending to reduce the monotony and enhance 
the comfort of the transatlantic passage have been 
brought up to the high level of the very latest of the 
express steamships. In some features, indeed, the 
“Amerika” excels them. 

The “Amerika,” which was built at the shipyards of 
Harland & Wolff, at Belfast, is a twin-screw ship, with 
a length of just under 700 feet, a beam of 74 feet 6 
inches, and a depth of 53 feet. Her grogs tonnage is 
23,000 tons, and when she is fully loaded she carries 
16,000 tons of cargo. Provision is made for four class- 
es of passengers, including 550 first-class, 306 second- 
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ones measuring 12 x 14 feet and 14 x 8 feet in size. 

It is impossible within the limits of the present arti- 
cle to cover all the features of interest in a ship of this 
size; but among others we may mention the installa- 
tion of a passenger elevator which extends through 
four decks; the provision of an a la carte restaurant, 
accommodating 120 persons; the provision of a thor- 
oughly equipped gymnasium, to say nothing of all such 
accessories as a stateroom telephone service, a nursery 
with several trained nurses, a complete florist shop, 
and many other features that serve to bring the ac- 
commodations one step nearer to that which can be 
obtained in the most expensive hotels on shore. The 
a la carte restaurant is located amidship on the upper 
promenade deck. The idea is an elaboration of the 
grill-room feature which is so popular on the “Deutsch- 
land.” The convenience of being able to drop in at 
any hour of the day or night and order from a Dill 
of fare as elaborate as that of Delmonico’s or Sherry’s 
will be appreciated by all seasoned transatlantic trav- 
elers. This restaurant, which is easily the most splen- 
did feature of the accommodations, is decorated in the 
Renaissance style. Its walls are paneled in mahogany 
and chestnut mounted in bronze, after the style of the 
latter half of the eighteenth century. The chairs are 
copies of the old Versailles design, of the same pattern 
of tapestry as used by Marie Antoinette in the Petit 
Trianon. The main dining room, which is on the 
saloon deck, is 100 feet in length by 72 feet in width, 
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engines are of about 15,000 horse-power, and they stand 
in a single room surrounded by the condensers, aux- 
iliary engines, and electric lighting plant. This is 
one of the most convenient engine rooms that we have 
ever inspected, the whole of the machinery being 
placed so as to be readily accessible for attention and 
repairs, 

Among the provisions for insuring the safety of the 
ship is the installation of the system of the Submarine 
Signal Company, of Boston, which provides a means 
for communicating through the water between the ship 
and the shore, By bell signdis, the navigator can lo- 
cate Hghtships and lighthouses regardless of weather 
conditions. Dangers from fog and thick weather are 
safeguarded against by the use of the Stone-Lioyd 
system for closing the water-tight bulkheads. By push- 
ing a button on the bridge, the water-tight doors of 
every compartment into which the hull of the ship is 
divided are closed in a few seconds, As a protection 
against fire the latest system of extinguishing fire, that 
of forcing sulphuric acid gas into ft, is installed, and 
may be put in operation immediately upon the sound- 
ing of the fire alarm. 

me 
Plant Poisens, 

The question of the action of poisons in different 
plants has been examined by G. J. Stracke, a German 
scientist. We observe that a great number of plants 
show toxic secretions or excretions, but still continue 
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class, 250 third or intermediate class, and 2,300 steer- 
age passengers. As the ship carries a crew of 600, it 
will be seen that with a full passenger list she is liter- 
ally a floating town, there being altogether no less than 
4,000 souls on board. This number is larger than the 
population of many an inland town that boasts of its 
opera house, court-house, churches, and all the other 
accessories that are thought to justify the inhabitants 
in dignifying it with the name of city. Tne “Ameri- 
ka,” as seen from near the water level, say from the 
deck of a ferryboat, presents a most imposing appear- 
ance, In the first place, she has a molded depth of 53 
feet, the plating being carried up without a break to a 
height of three decks above the water line. Forward, 
the plating extends to the forecastle deck. It is car- 
ried up to the same level for nearly two-thirds of the 
length of the vessel amidships, and it is here that the 
first and second class accommodation is provided, the 
great beam of the vessel rendering it possible to build 


’ the various halls, restaurants, etc., and even individual 


Staterooms, on a scale of spaciousness that marks a dis- 
tinct advance in the comfort of transatlantic travel. 
The staterooms are more commodious than in preced- 
ing ships, and there is not a single upper berth in the 
first-class accommodation. A striking feature is the 
special suites, of which the imperial suites are the 
most splendid, including bedrooms, private sitting 
Ttooms, dining rooms, and bathrooms. The rooms in 
these suites are of unusual size, some of the larger 


and it can accommodate about 400 persons at one sit- 
ting. The walls are pearl gray, hung with copies of 
Bouché’s best work, the furnishings are of the Louis 
XVI. period, and the carvings are reproductions of 
those at Versailles. The safety devices are of the 
newest and best of their kind. 

Two delightful rooms are the ladies’ writing room 
and the drawing room. The prevailing color in the 
first is a delicate heliotrope, and in the second a soft 
rose pink. The drawing room is decorated in the 
Adams style and an exquisite effect is obtained in the 
Wedgwood plaques which form part of the electric 
light fittings. It would be difficult to excel the dainty 
simplicity of this room, or that of the adjoining writ- 
ing room, which is treated throughout in the Empire 
style. 

Perhaps the most interesting and novel apartment 
is the Elizabethan smoking room, which is carried out 
in solid oak in the roughly finished style of the six- 
teenth century. It consists of two floors connected by 
a splendid staircase, at the head of which is a dec- 
orative painting representing a scene in the Arctic re- 
gions, which is noticeable in the accompanying engrav- 
ing. Around the upper floor is a lovely carved friex 
in light wood, illustrative of incidents of the life of 
St. Hubert, patron saint of huntsmen. 

As the “Amerika” ig not a high-speed vesse! (he en- 
gine room does not possess the spectacular features 
that mark some of the high-powered boats. Her twin 


to live, in spite of the poisonous matter which they 
contain. It is possible that the plant is protected by 
localizing the poison in some of the tissues or In: de- 
termined cells, which are thus sacrificéd, and that thick 
walls serve to isolate the dangerous regions from the 
other parts, but on the other hand it is certain that 
proto-vegetable matter can exist in contact with the 
poisons of some bodies without being destroyed. M. 
Stracke makes some researches which are interesting, 
even though incomplete. He determines the resistance 
of a vegetable tissue to solutions of different poisons, 
according to the degree of plasmolysis and sometimes 
by a change of color which fellows the death of the 
green tissue. In this way he observes the action of the 
oxalic acid @n a leaf or rather on the outer scales of 
the leaf, using the Begonia manicata which contains a 
large quantity of oxalic acid, combined or free. The 
leaf of this plant has a great resistance to solutions 
of this and other acids in different degrees of concen- 
tration. This resistance is «xreater than other plants 
show. But while the red scales of the leaf seem to be 
immunized, some other parts have no more resistance 
the poison than other plants. Thus we find a differ- 
e in this respeet between different tissues. Some 
ellular juices are even toxic for the neighboring tissues 
of a plant. We may affirm thai there is a relative im- 
r unization in the case of the higher vegetables, but 
the extent to which this occurs does not seem to be 
definite. 
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SOME CITIES OF ANCIENT EGYPT. 


Thebes, one of the most celebrated of the great cities 
of ancient Egypt, was situated on both banks of the 
Nile some four or five hundred miles above the river's 
mouths Its Exyptian name was Weset, later Nu (ft) 
Amen, or “the city of Ammon while in the Old Tes 
tament it appears as No Amon Thebes was the capi 
tal of the fourth nome of Upper Egypt. and while of 
great antiquity, it did not rise to importance until the 
time of the Eleventh Dynasty, which was of Theban 
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were extensive suburbs and many palaces and mem- mids, they were intended only for the reception. of 
orial temples, among them those of Ramses III., but the sarcophagus. Their structure was practically the 
in general this side of the river was devoted to the same in all. Three corridors, placed one beyond the 


great necropolis, which extended to the Libyan range. 
The necropolis formed a great city, with its temples 


dwellings, schools, stables, 
buildings and the dwellings of th 


city of th 


and their attached 


houses, and other 
numerous artisans employed in the great 
The rocky hills the 


honeycombed with tombs, 


dead bordering plain wet 


among them in a 


store- 


narrow 


other, led into the innermost 
chambers sometimes opened 
oblong recesses were made at 
e the second; small the reception of 
furniture of the were provided at the end 
e of the third. The anteroom opened off the third cor- 
Beyond this lay the main hall, which contained 


chambers. Small side 
off first corridor; 
the top of the sides of 


the 


and recesses for 
e the dead 


ridor 




















origin. Some of its oldest and most the massive granite sarcophagus 
remarkable temples and _ edifices deposited in a hollow in the floor. 
date from this and the following * ' The roof of this main hall, which 
dynasty, during which periods it wi frequently adjoined or even 
was the capital of Egypt preceded by other chambers, was 
Thebes began the period of its often supported by pillars, 

real greatness, however, under the The walls of the tombs from the 
Theban princes, who expelied the entrance to the inner chamber were 
Hyksos invaders and united the invariably covered with sacred pic- 
whole land under their sway. This tures and texts, executed in bright 
was the Eighteenth Dynasty, which colors or engraved upon the rock, 
saw the city adorned with temples It was considered essential by the 
and palaces of unprecedented splen ancient Egyptians that the dead 
dor During the Nineteenth and have a knowledge of the informa- 
Twentieth Dynasties, whose rulers tion conveyed in these mural deco- 
followed the example of _ thelr rations, for their future lives. As 
predecessors and added to the our next illustratien shows, a 
beauty and magnificence of their splendid example of tomb painting 
thief city, Thebes by far surpassed of this character is to be seen in 
the other cities of Egypt in wealth the mortuary chamber of Prince 
ind splendor Despite the persecu Sen-Nofer of Thebes, a dignitary of 
tion of its worship of the god Am the Eighteenth Dynasty and over- 
mon and the desecration of its seer of the Gardens of Ammon. It 
temples by the heretic King Amen is one of the tombs of Shékh Abd 
ophis IV Thebes continued to el-Kurna to the southeast of the 
flourish, for Seti I. and Ramses I! Valley of the Kings’ Tombs. This 
lavishly restored its despoiled tem splendidly preserved tomb has been 
ples and fanes, the latter especially explored within recent years. It is 
devoting enormous wealth to this distinguished by the beauty and 
purpose. During the following or freshness of its paintings, which 
r'wenty-first Dynasty, when it are all of religious import. The 
ceased to be the capital, the city on let photograph was taken in the inner- 
began to decline, and with the ex pei sf most or main, chamber, and shows 
ception of the temporary revival Copyright 1904 by Underwood & Underwood, two of the four massive columns 
under the Twenty-fifth Dynasty Brick Store-Chambers of Pithom, the City Built by Hebrew Bondsmen, ‘Looking supporting the room. 

during the seventh century B. C North—Egypt. In the Valley of the Kings’ 
Thebes gradually but surely sank Tombs shown in the first engrav- 


into insignificance, overshadowed by the rise of new 


cities, even though its temples were repaired and some 


new buildings were erected during the reign of some 
of the latter monarchs, especially the Ptolemies. War 
eurthquakes, and time completed the destruction, and 
even in the day of the geographer Strabo (B.C. 24) 
Thebes was a ruined city as at present 

The city proper lay upon the east bank of the river 


between the great temples whose ruins to-day 


Karnak. On the 


remain 


at Luxor and west side of the stream 


Painted Tomb Chamber of Prince Sen-Nofer in the Great Theban Necropolis, 
West Shore of the Nile, Egypt. 





the the monarchs of the Eighteenth 


tc Twentieth Dynasties 
plain 


valley tombs of 
The mortuary temples in the 
the the dead, 
lives of their royal builders, while 
which contained the embalmed 
were the above-mentioned rock-hewn chambers 

The first of the illustrations is a photograph of this 
Valley of the Kings’ Tombs. These usually consist of 
a series of passages and chambers hollowed out of the 
rock, like the the 


dedicated to manes of and 
the 


proper, 


were 
commemorated 
the tombs 


bodies, 


living and, corridors within pyra- 


ing, the large rettangular opening cut in the hillock 
sloping up to the cliff which directly faced the camera, 
is the door of the tomb of Ramses IV. Before it, to 
the left, are the remarkable tomb of Sethos L, and 
that of Ramses XI. To'the left are also the tombs of 
Ramses III. and of Amen-meses, a ‘pretender to the 
throne during the Nineteenth Dynasty. To the right, 
but hidden by a hill in the foreground, are the tombs 
of Ramses IX. and of Ramses II. Many other tombs 
to the number of over forty—of which twenty-five or 
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SOME CITIES OF ANCIENT EGYPT. 


Remarkable Description of a Seven Years’ Famine Found on the Island of 


Sehel, First Cataract, Egypt. 























NovEMBER 4, IQ05. 


more are accessible to-day—are to be found in this 
portion of the great necropolis, which to-day is known 
under the native name of Bib&an el-Muldk. 

The excavations conducted by Henri Eduard Naville 
at the site of the ancient city of Pithom in the Nile 


Delta are among the most interesting of the delvings 
into the hidden story of Egyptian history. Pithom, 
the store city of the Pharaohs, a fortress outpost at 
the edge of the desert for the armies of Ramses II., 


its founder, and his successors, was built by the 
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engraved upon its rocks and cliffs. It also contains 
the remains of an ancient quarry, for it was from this 
region that a great part of the granite rock was pro- 
cured by the Egyptians for their tremendous architec- 
tural and engineering undertakings. One of the tem- 
ples dates from the time of the Bighteenth Dynasty, 
the other, which is near the village of Sehél, on the 
west side of. the island, from the Ptolemaic period. 
The inscription of the illustration, of the same date 


more, the last survivor among the decapitated ants 
having lived forty-one days. 

In my nests, no ant has ever been maltreated by its 
fellows because of its being maimed. Those deprived 
of some part of the body have been returned, after 
their recovery from the surgical operation, to their 
former habitation, and in no case has the cripple re- 
ceived extra attention, either hostile or benevolent, 

SupMerRceD ANTS.—When ants are submerged, they 

cease to struggle after a few minutes, sink to 





Israelite bondsmen. It lies between Ismailia and 
Tel! el-Kebir in the Wadi Tamflat, on the south 
side of the sweet-water canal from Cairo to Suez. 

A few blocks of stone and a monolithic statue 
were described at this locality by the French 
engineers who surveyed Egypt at the end of the 
eighteenth century, but during the next fifty or 
sixty years all these traces of the historic city 
had vanished, the blocks being either removed 
or buried in the shifting sands, and a barely 
discernible mound or undulation in the desert 





and the traces of ancient canals were all that 





the bottom, and appear to have died. But they 
may remain in water several days and afterward 
recover all their activities when dried. Some 
carpenter ants that I merged for eight days in 
distilled water at a low temperature revived on 
being removed from the water, and after a few 
days resumed their usual occupations in the ant- 
nest. 

This ability of the ants to recover from drown- 
ing explains the existence of ants in areas sub- 
ject to freshets that destroy all other land in- 
sects. 








marked the site of ancient Pithom. In 1860 a 
thriving European and native town sprang up 
because of certain French canal-engineering 
work. The natives called the place Tell el-Maskhita, 
while the French engineer designated it Ramses, 
through an error of the Egyptologist Lepsius, who be- 
lieved it to be the site of the ancient city of that name, 
At the completion of the French undertaking, the town 
was abandoned, and again soon fell into ruins. Dur- 
ing its construction and existence, however, sufficiently 
strong indications of the presence of archeological re- 
mains had been discovered to induce Naville to con- 
duct excavations, primarily for the purpose, if possible, 
of determining the route followed by the children of 
Israel in the Exodus. 

From the objects discovered, it was soon proved 
conclusively that the Egyptian city had been not Ram- 





Workers, Queen-Cocoon and Worker-Cocoons of Lasine lalipes. 


as the second temple, is found high up on the south- 
eastern rocks, The hieroglyphics, which are in a fairly 
good state of preservation, record that in the reign 
of the primeval king, Zoser, the Nile failed to rise 
during seven successive years, and that in consequence, 
a terrible famine arose in the land. This was relieved 
by a-great inundation following the prayer of the king 
to the cataract god Khnum. 
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TENACITY OF LIFE IN ANTS. 
BY ADELE M. FIELDE. 
Among the insects, ants are remarkable for their 
longevity. A queen in an artificial nest of M. Charles 





Fasting ANtTs.—Although ants manifestly suf- 
fer and soon die if deprived of moisture, they 
can exist for considerable periods ‘without food. 

Experimenting with seven species of ants, small and 
large, I found that my ants could continue their com- 
mon activities for several months with no nutriment 
whatever. The ants were kept in glass cells that were 
frequently cleansed with alcohol, and were empty of 
everything except the ants and a bit of sponge sat- 
urated with distilled water. Several of the ants lived 
for seven months in enforced fast, the longest fast 
being that of one of the common gray ants, a Formica 
subsericea, who lived nearly nine months without food. 
The fasting ants walked about, and appeared to be in 
normal health up to the day of death. Such capability 
to live without nutriment explains the curjous fact ob- 
served by travelers in deserts, that ants inhabit places 














Camponotus americanus. Two Queens, 
One Winged, One with Wings Removed. 








One Worker Regurgitating Food 
to Another. 


ses, but Pithom. Moreover, as was soon learned from 
numerous inscriptions, later, during the Greek Dynas- 
ty, it was changed to the Roman city of Herodépolis, a 
hame which was abridged to Ero. 

Pithom, the city proper, consisted of a large square 
area inclosed by enormous brick walls. The tem- 
ple, strangely enough, occupied only a small space in 
the southwest angle. It, too, was inclosed by heavy 
brick walls. While considerable limestone had been 
used in the building and crnamentation, the principal 
material consists of the usual unburned, sun-dried 
Egyptian brick. Before the excavation had been under 
way very long, numbers of thick walls of the crude. 
brick mentioned were uncovered, the bricks of which, 
joined by layers of thin mortar, had been made 
without straw. The walls, as shown in the ac- 
companying illustration, rested on the sand and 
were well made, from two to three yards in 
thickness and evidently originally of consider- 
able height. They formed rectangular chambers, 
which had no communication with each other. 
In the walls, about two yards from the bottom, 
were holes, probably for timber cross-pieces or 
floor beams. There were no door or window 
openings, the contents evidently placed within 
or withdrawn through the tops, which may have 
been closed by wooden roofs or merely by awn- 
ings. 

There is little doubt that these vastly inter- 
esting structures were used as the storehouses 
and granaries of the Pharaohs, for the armies 
and caravans traveling across the desert, and 
that they were built by the Hebrew bondsmen. 
Much corroborative evidence, too, has been pro- 
duced that Ramses II., the founder of Pithom, was 
the Pharaoh of the Oppression. Indications, °..0, of 
the route of the Exodus were uncovered in the ruins 
of this fascinating old city. 

The fourth engraving is of a famous rock inscrip- 
tion found on the island of Sehél, below the first cat- 
aract of the Nile. Sehél was dedicated to the god 
Anukis, and contains the ruins of two temples. Be- 
sides, over two hundred inscriptions have been found 





Male Ants. (Stemma fulvum.) 

Janet's lived there to her tenth year, while two queens 
under the observation of Sir John Lubbock lived, the 
one into her fourteenth, the other into her fifteenth 
year. Worker ants in my nests have lived four years 
after capture, and then been returned to their native 
soil without having given sign of senility. 

MaimMep Ants.—Ants deprived of a portion of the 
body show great tenacity of life, but do not regenerate 
the missing part. After loss of the abdomen they 
sometimes run with great speed, continue to take care 
of their young, and to fight with enemies, and appear 
to be unaware of their own defect. A small brown 
ant-queen in my formicary lived fourteen days with- 
out her abdomen, and was seen to eat. Though the 





Larve and Pupe of Formica subsericea, 
TENACITY OF LIFE IN ANTS. 


whole domestic economy of the ant is dictated and 
dominated by the sense of smell, the antenne, which 
are the organs of that sense, may be cut off, and the 
protected ant may exist without them for fourteen 
months, as did a queen’in one of my nests. 

In experiments made by me last year, in which the 
surgery was carefully aseptic, and the patients were 
kept at low temperature in a clean ant-hospital, head 
less ants continued to walk about for a month or 





where they are subject to a complete annihilation of 
their food supply during long periods of drought. 
Among my fasting ants no cannibalism was prac- 


tised, and the bodies of those that died were always . 


found to be intact. 


Food is, however, necessary to the ant-larve, the 


quantity and quality of the nutriment taken while 
in the larval stage determining the size of the ant 
within the limits of the species. The larve, when the 
food supply is deficient, may live a_year or more in the 
larval state, with scarcely any visible growth, appar- 
ently waiting for better days. In prosperous times the 
larval stage may occupy but twenty. days.- 

Dwankrs.—l have reared many dwarf ants by sud- 
denly. cutting off the food supply from 'well-nourished 
and half-grown larve. The feeding of the larve may 
be stopped by a removal of nearly all the ant nurses 
that ordinarily furnish food to the undeveloped 
young or by depriving the nest of foraging fa- 
cilities. Under propitious conditions, the larva, 
fed by the ants, grows to the length of an adult, 
expels the contents of the alimentary canal, and 
eats nothing for the five or ten days preceding 
its pupation, But if suddenly deprived of food, 
it may enter the resting stage when but half 
grown, and ultimately become a perfectly formed 
dwarf ant. To exist as dwarfs is better than no 
existence at all, and the ants. take the better 
possibility in the great struggle for life. 

ReovreiratTion or Foor.—An advantage accru- 
ing to the ants through their commercial life ts 
that of individually receiving food containing a 
great number of chemical elements that “would 


not be obtained by individual effort. The ant- 
workers go oui to forage in al directions, done 
imbibing nectar, another fruit, another.oil, an- 
other insect or animal juices; and all the for- 
agers return to the nest, bearing in thelr crops an 
over-supply which is regurgitated to those who have 
stayed at home. Regurgitation of food is common 
among the ants, and 1 have seen an ant that had fast- 


e! so long as sixty-two days regurgitate food to a 

sister. The regurgitating ant holds the globule 
of pabulum at the end of her tongne, while the recip- 
ient laps it therefrom, assuming a posture that facili- 
iates such action. This interchange of food-stuffs must 
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greatly conduce to the well-being of the ants, and 
enable the colony to persist long under adverse cir- 
cumstances. 

REJECTION OF NON-NUTRIENT SUBSTANCES AND AVOID- 
ANCE oF Porsons.—The ants not only exercise a judi- 


cious choice among edibles, but they carefully elim- 
inate all innutrient particles from what they take into 
the mouth. Into each of four similar nests I put a 
queen and fifty workers, and during three months fed 
one group with pure molasses; one with molasses 
triturated with cochineal; one with molasses triturated 
with indigo; and one with molasses triturated with 
turmeric. In every nest the finely pulverized dye-stuff 
was separated in the mouths of the ants from the 
nutrient fluid, and was cast out in minute pellets form- 
ing a characteristically colored heap in a corner of 
the nest. In the first nest a pile of brown pellets in- 
dicated that non-nutritious particles had been rejected 
from the unmixed molasses. It is evident that the 
ants do not burden the digestive organs with innutrient 
matter, and that the preclusion of all such matter 
must greatly conserve the energy of the ants in the 
processes of digestion 

Ants that had fasted ten days did not partake of 
sweets in which poisons had been incorporated, al- 
though their mates ate the unpoisoned sweets with 
avidity 

When the ants were compelled to walk over viscid 
sweets with which virulent poisons had been com- 
mingled, the ants appeared to die soon after cleaning 
their feet with use of the tongue, but many of them 


revived some minutes or some hours later and re- 
sumed their normal activities. Even the fumes of 
cyanide of potassium, which caused the ants to swoon 
after a brief exposure to it, did not prevent their re- 
vival after they were returned to pure air. 

Evrects or Heat on Ants.—While the activities of 
ints in their ordinary occupations, the laying of eggs, 
ie feeding of the larve, and the hatching of pupe, 
are all accelerated by rise of temperature to about 82 
deg. F. or 27 deg. C., any degree of heat above 90 deg. 
F. or 32 deg. C. proves injurious to them. In torrid 
countries it. is commonly said that the ants, like the 
people, take a rest at midday; and the withdrawal of 
the ants from noontide heat is probably an act of self- 
preservation. 

In experiments recently made by me, a continued ap- 
plication of heat, wet or dry, of a degree so high as 
122 deg. F. or 50 deg. C. killed all the ants of the 
four species used. The larger the ants the longer the 
exposure required for their extinefion, but two minutes 
compassed the destruction of the largest ants known 
in the United States. No ant recovered after two 
minutes in water or in air heated a little more than 
half way to the boiling point of water, and ant-infested 
earth raised by any means to this temperature will 
present no danger of further development of the ants 
therein nested. 

Male ants are much less tenacious of life than are 
the workers; and workers, usually much smaller, are 
less hardy than are the queens. 
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A Dental Invention Which Permits of Painless 
Work upon Teeth. 


By an invention of Dr. Crittenden Van Wyck, of 
San Francisco, Cal., all dental work, such as drilling 
into a tooth to remove decay and prepare it for a 
filling, or to grind down a tooth for a gold cap, or to 
remove nerves, may now be done painlessly. This is 
a wonderful advance in dental science, and will take 
away all dread of approaching the dental chair, when 
such work becomes necessary. The method has 
been proven successful during four years’ trial. 
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A STREET-SPRINKLING CURB. 

A decided novelty in curbs for sidewalks and streets 
is provided by the recent invention of Mr. John F. Mc- 
Coy, 1433 Melpomene Street, New Orleans, La. Imbed- 
ded in the concrete curbing is a metal tube provided 
with perforations in its outer side. The tube is con- 
nected with a street hydrant, and when it is desired 
to sprinkle the street, it is merely necessary to turn 
the valve of the hydrant, permitting the water to pour 
into the tube, and out through the perforations. The 
street can thus be flushed and cleansed of refuse, which 

















A STREET-SPRINKLING CURB. 


will be washed into the gutters and drained off in the 
usual catch basins at the corners of the street. Obvi- 
ously this is an improvement upon the costly and 
primitive methods now commonly followed in our cities 
of using sprinkling carts; for by merely operating a 
single hydrant a whole street or a whole section of the 
city may be sprinkled at once. But aside from its use 
for sprinkling the streets, this tube serves as a bond 
to protect the edge of the curb. The edge of the gutter 
is also protected by imbedding an angle rail in the 
concrete, as shown in our engraving. Mr. MeCoy’s 
patent covers a number of constructions for the sprink- 
ling tube, one of which we show in cross section in 
Fig. 2. It will be observed that the tube, which is of 
approximately triaugular shape, is made up of two 
heavy metal sections, one of which forms the bottom 
and rear walls, and the other the curved outer wall. 
In the latter are the perforations for sprinkling. The 
tube is secured in the concrete curb by means of metal 
straps which fit over the tube and have their lower 
ends imbedded in the plastic material. Perforations 
are provided in the straps which register with those 
in the tubes. These straps are used for coupling to- 
gether the different lengths of tubing. The perforated 
wall sections are reduced or offset at the ends so that a 
recess is formed between the two lengths of tubing 
which are to be coupled. In this recess the strap 
snugly fits with its outer face flush with the curved 
wall of the tube. The sprinkler tube may be fed either 
from the regular fire hydrant or from the supply pipes 
of adjacent yards and houses. In the latter case 
valves are placed at intervals along the tube so that the 
owners may sprinkle the street in front of their own 
premises. Fig. 3 shows the sprinkling tube applied to 
a street railway rail, where it serves both as a bond for 
the edge of the pavement and as an additional means 
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for sprinkling the street. This curb construction may 
also be used as a border for yards, garden walks, and 
the like, 
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AN ODORLESS GAS STOVE. 

The principal objections advanced against gas stoves 
of the usual type are that they give a very dry heat, 
and that they almost invariably yieid a disagreeable 
odor. In addition to this the amount of gas consumed 
is quite large, so that they do not afford very econom+ 
cal heat. In the accompanying illustration we show 
a new type of gas stove, in which these objectionable 
features are overcome. It is claimed for this stove 
that the cost of running it does not exceed that of 
the ordinary oi} stove, that it keeps the air of the room 
moist, and that it is absolutely odorless. An important 
feature of the stove is a novel burner which insures a 
perfect distribution of the mixed gas and air to the 
burner tips, and which is arranged to be easily taken 
apart for cleaning purposes. The burner consists of 
two plates, the lower one of which is coupled to a gas 
supply pipe projecting through a galvanized-iron pan 
in the base of the stove. This pan is filled with water 
which, as will be shown presently, serves to keep the 
air in the room moist. At the bottom of the supply 
pipe is the valve which controls the amount of air 
mixed with the gas. The lower plate of the burner, as 
shown in Fig. 3, is formed with an annular flanged 
rim which serves to space the two plates apart and with 
a series of conical tubes which are adapted to project 
through openings in the upper plate. These openings 
are larger than the tubes, and thus form annular pass- 
ages through which the gas mixture flows to the blue 
flame jets. A plan view of the burner is shown in Fig. 
1, from which it will be observed that since the conical 
tubes open through the bottom plate, a center supply 
of air is fed to each jet on the principle of an Argand 
lamp burner. It will be noted in Fig. 2, which is a 
section through the burner, that the flanged rim of the 
lower plate is very low and, consequently, the chamber 
formed between the two piates is very shallow, much 
shallower than the usual gas chamber, and in reality 
serves merely as a passage for the gas mixture. To 
insure a more perfect distribution of the mixture to 
the jets, a boss is formed on the under side of the 
upper plate in which there are a number of spiral! 
grooves leading to the different burner tips. One of 
the conical tubes is shorter than the others, and over 
it in the upper plate is a closed thimble. The gas 
flows through a passage between the top of this pipe 
and the thimble and is then directed downward in a 
jet which plays upon the water in the pan. This in- 
sures a rapid evaporation of the water, which intensi- 
fies and moistens the heat and removes all odors from 
the gas stoves. If desired, antiseptics and disinfect- 
ants may be added to the water to purify the air of 
the room. In our engraving the upper portion of the 
stove casing is broken away to show an interior cone- 
shaped drum so arranged as to produce a strong draft. 
A plate at the top of this drum deflects the heated air, 
causing it to flow against an outer cone, thence it 
passes through an opening in the top of the latter cone 
and out through the perforations in the stove casing. 
The outer and inner cones are connected by a third 
cone, forming a reservoir for heated air which keeps 
the outer cone hot, thus heating, as well, the air 
which pours up between the outer cone and the stove 
casing. In use the deflector at the top of the interior 
cone becomes red-hot and insures perfect combustion 
of any partly burned matter which may be carried up 
by the strong draft. The patents on this novel stove 
are owned by the Odorless Gas Heater Company, 86 

and 88 Worth Street, New York, N. Y. 











The device of which this note is a brief de- 
scription is called the Van Wyck obtunder. By 
its use a tiny spray of ether is thrown upon 
the tooth to be operated upon. The rapid evap- 
oration of the ether produces coldness, and with- 
in a few moments the tooth becomes perfectly 


numb and all sensation is lost The dentist 
can now use his drilling machine, and bore out 
all decay and properly prepare the cavity for a 
filling, the spray continuing to run during the 


cutting operation. The method is therefore very 
simple and effective. By placing a few drops of 
a strong perfume in the ether glass receptacle, 
the odor from the spray is made welcome, the 
ether odor being almost entirely disguised. No 
bad effects are noted in any manner from the use 
of this method. The first shock of coldness is 
prevented by placing a piece of cotton upon the 
tooth to be sprayed upon, and thus the tempera- 
ture is reduced gradually and without any pain. 
The normal temperature returns to the tooth as 
soon as the spraying is discontinued, and no after 
effects of any kind are to be feared. The spray 
fs formed by using twenty pounds of compressed 
air, and is regulated by a valve. It is directed 
upon the tooth by a flexible metallic tubing, bent 





A Long-Distance Heating Plant. 

A long-distance steam heating plant, where 
the source of heat and the place of consumption 
are 2% kilometers distant, has been completed 
in the Egifing Sanatorium, in Upper Bavaria. 
The steam conduits are arranged in a concrete 
tunnel, the walls of which are lined with an 
asphalt coating, which in connection with a cork 
slab vauit minimizes the loss of heat by radia- 
tion. The pit is sufficiently wide to allow a man 
to stand and walk within it. It is lighted at 
intervals from above by daylight, and by small 
electric lights during the night. A novel sub 
stance, consisting of charred silk threads, has 
been used to surround the conduits and protect 
them against heat losses. The steam entering 
the conduit at 159 deg. C. was found to have 4 
temperature of 152 deg. after covering the 2% 
kilometers distance. The buildings themselves 
are heated by hot water, the steam serving only 
tv heat the water boilers by means of coils. Thé 
plant is provided largely with electrical long. 
distance signaling apparatus, so as to allow of its 


house. Thirty pavilions and six administratioo— 
buildings have been connected to this extensiv® 





plant, the’ cost of installation of which, inclué 





in such a manner as to throw the spray upon any 
tooth desired. ; 





ing the tunnel, was about 250,000 marks. 






being controlled and adjusted from the boiler 
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mt! Machinery and Presses. Biles, Louisville, Ky. 

airy Ne. 7429. wt manufacturers of moulds 
MISTY, EScn'ceometnants tn plaster of Paria. 

Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell 8&t., 
Chagrin Falls, 0. 

Inquiry Ne. 7430.—Wanted, names of American 
fiber washer manufacturers; also of ‘**Guayule” which 
is a vegetable substitute for rubber. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry Ne. 7431.—For manufacturers of endless 
canvas aprons. 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Ingui No. 7432.—Yor manufacturers of very 
smal r-insulated wire. 

WANTED.—Patented specialties of merit, to manu- 
factureand market. Power Specialty Co., Detroit, Mich. 

Inquiry Neo. 7433.—For manufacturers of small 
metal rings, one inch in diameter and upward. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inquiry No. 7434.—For manufacturers of small 

bells, such as are used upon toys, both the sleigh belis 
and the ordinary form, 

WANTED. — Ideas regarding patentable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 773, New York. 

Inquiry Ne. 7435.—For manufacturers of devices 
for adjusting the length of tape or webbing, as used 
for suspenders and garters. 

For SALE.—Paying up-to-date metal working plant. 
Best location ; good building. $75,000, or wili sell large 
interest to right man. Chance, Box 778, New York. 

Inquiry Ne. 7436.—For manufacturers of round 
cord 14 or % inch in diameter, similar to the ordinary 
sash cord, but made from better material. 

WANTED.—Patented specialities of merit, to manu- 
facture and market, or to take agency and market. 
Heissenbuttel & Ludlam, 48 Dey 8t., New York, N. ¥. 


ron neuter Ne. 7437.—For manufacturers of 4 





There and 


Back 
WHAT A RELIEF 
Write us to-day 
for information 


GRANT-FERRIS CO. 
Trey, N. ¥. 








the ends of webbing or belts with a yo 
Ps ‘oa for width of material of about one inch. 

FoR SALE.—A small manufacturing pliant in opera- 
ration, well equipped for manufacturing wrought spe- 
cialties. Reason for selling, other interests. Address 
Box 1163, Hartford, Conn. 

Inquiry Ne. 7438.—For manufacturers of brick 
machines; also elevators for dry goods stores. 
Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware speciaities, wood 








THE CURTIS DOUBLE 
CYLINDER MOTOR 


Sh.-p. 60lba. Roller Bearings. 
Baldwin's famous air- 
ship, the California Arrow, 
is propelled by this motor. 
Also our motoreycie, 5 
10 miles in 8 min. 54 2-5 sec. 


Jatal 3 
H. H, CURTIS MFG, CO. 
Hammondsport, N. Y. 


French Motors for Lighting Plants 


The “ASTER” is the beet French 
motor on the market for lighting houses, 
hotels, ete. Small, compact, simple and 
safe to operate. Motive power alcohol, oil 
or gas. ? and 4-cylinders. Great power 
for small engines. Easy running. Write 
for Wlustrated Price List. 

ASTER COMPANY 
1591 Broadway NEW YORK cITy 


BARKER MOTORS 


Have more good points, fewer 
rts and require leas atten- 
Kon’ Ra operation than any 


oe Valves, Specialities. 
C. L. Barker, Norwalk, Ct. 




















Pay ay &e yourself. Shen = eet pave! vel roof. Come wat 
te lay in rolls of 108 square rite io 
and pris, Warren © ig, Oo 


18 Hettery PLs New Work 











th Spark fenttion i 
ition. sin- 
le lindere int 3 and 5h. p. 
a le Cylinders. and 15h. 

, Also a 
superior line of St Pmary Bn 
= It pays Engine buyers 

read our free catalogue. 


REGAL GASOLINE ENGINE CO. 
50 W. Pearl &t., 
COLDWATER, MICH. 


(07 £9 Automatic Machines | 
1° are a! FORMING WIRE 


from coil into shapes similar 

a as to cuts. We can furnish ma- 
oe oJs ae 
rd BLAKE & JOHNSON, 








fiber hinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 7439.—For manufacturers of hot air 
engines large envugh to operate rotary washing ma- 
chine for family use. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 Kast 80th St., New York. Write to-day. 


faqntry Ne. 7440.—For manufacturers of castor 
ot! milis. 


WANTED.—An Al foreman to take charge of ma- 
chine shop. Manufacturer of gas and gasoline engines 
and accessories. Address with references, 
Foreman, Box 773, N. Y¥. 
anquiey No, 7441.—For manufacturers of hollow 
shafting 1'¢ inches in diameter. 
* Manufacturers of all kinds sheet metal goods. Vend- 
ing. gum and chocolate, Matches, cigars and cigarettes, 
hi made of pressed steel. cma 
samples. N.Y. Die and Model Works, 8 Peari £t.. N.Y 
ulry No. 7442.—For manufacturers of <isb- 
wun machines suitable for boarding schools. 
PATTERN-MAKING BUSINESS FOR SALE.—Reputa. 
ble, well-known, old-established and ‘ally equipped 
plant in fine concition, thoroughly organized, large and 
prominent clientage. Located in New York City, and 
earning handsome profit; stand strict investigation ; 
exceptional opportunity; references exchanged. Ad- 
dress Protitable, Box 773. New Yo: i. 
Spaaees F No. 7443%.—Wanted, a small cold storage 
an 
Inquiry No. 7444. For manufacturers of paraffin 
paper containing # per cent of paraffin. 


Inquiry Neo. 7445.—For manufacturers of snap 
fasteners, such as are used on gloves, pocketbooks pon 
leather goods; also the tools for putting on such 
fasteners. 


eS et Ne. 7446.—Wanted, address of pattern 
; also foundries. 
“tngetey Ne. 7447.—For manufacturers of small 
manu 


rom ‘4 te 2 horse-power; also ufacturers 
Faaie al tor lacbinn telkcean. 














OU can easily earn an 
additional $10. 00 a 
week by recom- 
mending to your 
friends, in spare 
hours, the “Keystone” Chemical 
Fire Extinguisher—the best, 
simplest and cheapest 

We will Ae/p you make the sales. 
Tell us of any possible purchaser, 
We will set in motion the ma- 
chinery of our selling system. 
We will tell vou what to do. 


Many agents are making $125 a 
week. May we tell you all about it? 


James 
Mfrs. of Fire Protection Equipment 
18 N. 4th Street, Philadelphia 


fe ee sare 11, 1905. 


BRENNAN Mro. Co., Syracuse, N. Y. 











, . Also 
ecu pemeted oltiaiened telickes toes; ls not disfiguring because it 


Gas Engine Whistle Co., 1187 Bread » New York 
Booklet No, 1, Brake; No. %, Motor Boat Whistle; No. 3, Stationary 
Whistle. Chicago Representative, Wm. R. diniabiete Mich. Ave. 
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Xmas 
Tree 

Lights 
with 

Battery 
$3 up 

"Te. 
aa Tit 4 
We undersell ali. Catalog tree. Want agents 
OHIO ELECTRIC WORKS, Cleveland, 0 


+o tr + oe + OS 





and a eee Sto } 


BABBITT METALS.—SIX IMPORTANT 
[sree cqnca “Vor saleby Maun Ca: und all wow 
dealers. Send for catalogue. 








Boyd & Brother, 





Ti 
. ee eee pe 
prolhng  Tie  F mys 
etc., sold everywhere 
Write for booklet ‘* How to Shave "* 
THE J. B. WILLIAMS CO. 
, Comm. 











Stare 


or ” This speaks vol- 
means they excel all 
omen os the le 6. Queemmnent ootd bat o> 
mand them, 


They are the mags yeh inn ag to 100... Ba 
and are ao simply and perfectiy made that it re- 
no experience 


New York Agenta, R, H, Dave & Co,, Bingharsten, N, Y. 


ein Ta 











THE BERKEFELD FILTER | 





TER O 
r Street, New York 


The Genuine 
Armstrong's 
STOCKS 

and DIES 


cknowledged Different sizes and 
” voltion. inte ~~ —y ein 
THE ARMSTRONG MPG. CO., Bridgepert, Conn. 

TMNT ton oi Fork Offee, 199 Centre Streat 


S), IVE UW D 8 ‘Fonagr | iT 
WEED'S TIRE GRIPS 


Positively Stops Slipping or Skidding 
They Make Bad Roads Geod 


Send for Booklet “ 8” 
WEED CHAIN TIRE GRIP COMPANY 
28 Moore St., New York City 














calmanter Ne. 7448,—Wanted 
carrying of from 2% to W No. 4 R. C..wi 


Inquiry Ne, 7449.—For pec AA of brass 
and iron natis for 8! 


Inquiry No. 74 
also car-making machin 


Inquiry No. 7451.—¥Yor manufacturers of ma- 
chines for consuming dirt in smoke. 


Inquiry No. 7452.— ee manufacturers of novel- 
es and labor-saving dev 


Inquiry Ne. 7453.—Wanted. cataloane, 
ae eral infurmation regarding cold storage 


Jeqsivy No. 7454.—For manufacturers of pipe 


ices and 
ts, 


Inquiry No, 7455.—For manufacturers of lawn 
m -wers, having 4 reciprocating sickle similar to a mow- 

ine machine. 

Inquiry No. 7456,—For manufacturers soft 

iron or soft steel punchings of ps pane wy lamin- 
ated magnets. 


Teeairy § Ne. ©. 7457. —For manufneturens of gaso- 


Ine tro adil 
N 7 For manufacturers 
ingubey for’ picks, same as are weed ae tae burr 





na 0. Vex 1054, WATERBURY, 


CONN, | stones. 


, address - 
r conduit pene “tor = cadet 


y 
.—For manufacturers of lace ; 
es. 











JAGER Marine 


aa 50 tons, takes 
to | cent. pushy cas og hen 


tothe ah E, ‘over toe man we 
zielnes Saanees We 





Siberia, 
spain, ind fedia, Central yoo Sdeatwich isands 


‘ood, Coal, or Oi) 
ees tee sar 


THE BEST MPG, COMPANY 
San Leandre, California 
Codes, Wester t teri ‘Union and MeNtel. "Catalogue Mons 


ELECTRO MOTOR, SIMPLE, | HOW TO 
~By G. M. Hopkins. So amet shee 
motor devised a 


Hngines md peggy > A 

















thon ot expen Ni 
My draalle Ram, CARD AND Bw- 


pousae by tus U, 5. Govenyment, 
le wade in al) sinew, Free booklet and 
teruis to agents upem request. 

Niagara Hydraulic Engine Co 


140 Nassau St., New Youu 








i dno Engines 


designed and well! 
bintng lever control, com- 
0. carburettor 
with spark advance. Dev 
wide speed rance and relia | 
most trying ¢ ; 
Sto@b.p. seid for 


CHAS. J. JAGER CO, 
‘erymarch 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


AUTOMATIC BLOCK-SIGNAL SYSTEM 
J. Metuwais, Okawville, Ul Hy this system 
it is almost impossible for engineers to be un 
aware of the presence of other trains, and 
there Is nu excuse for a wreck Lights upon 
the north side of the track are of different 
color from those upon the south, and lights in 
the signaling station are colored accordingly 
Should the engineer be color-blind he can at 
least see by looking ahead along the track 
that there are lights upon both sides of the 
track which indicates something wrong 
Should he cklessly disregard signals alto 
gether he ln warned by the station agent, 
who watches the signals and keeps track of 
the trains 

Of Interest to Farmers, 
WEEDING- HARROW L M Morrow 





Wasco, Ore The harrow frame is mounted on 
wheels and provided with a draw bar and appli 
ances for hitching draft-animals thereto Dup 
lleate supplementary frames are employed, to 
gether with ttters and brackets herefor 
mounted in duplicate eries ne eri being 
reversely disposed to the other and each having 
independent co-operative relation with one 
of the supplementary frames rhe cutters of 
one or both series may be operated at will to 
penetrate the soll to effect cutting and upturn 
ing of weeds, and by same means both series 
may be elevated from the surface of the soll 
to facilitate turning the harrow or transfer 
ring it from field te field 

COMBINED RAKE ANI) STACKER I. D. 
Senenck and F. V. Thomson, Basin, Wyo, 
This invention relates to apparatus adapted 
to rake hay of various kinds from the swath, 
bunch, or windrow, to carry a charge of hay 
upon the rake-fingers to the stack, and to raise 
the charge and deposit it upon the stack. The 
object Is to provide a simple apparatus which 
will work effectively as a rake and a stacker 
and which will so enable one man driving the 
rake and stacker to do the work ordinarily 
performed by two, one driving the rake and | 
the other operating the stacker located at the 
stack. 


Of General Interest. 


RECKBPTACLE-CLOSURI J. ¢ 
uN. J This 
provements in closures for receptacles for tooth 
the like having a 
at object 


(CHADWICK, 


Rnglewood, invention refers to im 
lass 


Ihe 
construction by 


that « 
side 
of simple 


powder or and of 


dlecharge-opening one is 


to provide a closure 


the use of which the exact amount of powder | 
will be diecharged, thus resulting in an eco 
nomical use of the powder 

VETERINARY MOUTH-SPECULUM . < 


CARSTENSEN, Oankesdale, Wash. In this instance 


the Invention is an improvement in mouth 
speculums which are particularly adapted for 
use In veterinary surgery or dentistry for hold 


ing open an animal's mouth and preventing the 
jaws closing while the 
KILN A. F 
This improvement 
for burning brick, tile, 
earthen or ceramle material 
in developed by burning 
fed 


operation proceeds 
Perth 
primarily 


N. J 
kiln 
other 


Dintz Amboy, 


relates to a 
terracotta, and 

in which the heat 
pulverized fuel, such 


in the combustion 


as a bituminous coal 
chamber in suspension in a blast of air In 
this way complete utilization of the fuel fed 
Into the kiln and high temperature are at 
tained 

GARMENT-SUPPORTING DEVICE J. W 
Srock wei. and R. Coares, Jackson, Mich. The 
object of the invention ts to produce a device 
which may be easily attached and detached 
but which will not beeome detached accident 
ally, and which will be simple in construction 
and cheap to manufacture rhe device has two 
reverse hooks for supporting garments and one 
or more hooks for securing it to one of the 
garments, all made out of a single piece of 
wire 

CHAIR LIFE. PRESERVER M KUHNEN 
and A. Sraper, Rondout, N.Y One of the 
purposes of the invention is to provide a chair 
which will serve all the functions of such an 
article, but which at a moment's notice can 
be quickly and conventently converted into a 
life-preserver for use upon water, the parts 
of the device when used life preserver 
being In the form of a raft 


Machines and Mechanical Devices, 


TENSION DEVICE FOR WARP-BEAMS 
Gi. Keiter, New York, N. Y rhe object of 
the present invention is to provide a device 


for warp-beams or warp-carrying spools having 
a long range of movement and designed with a 
view to take "p comparatively littl room and 
to atlow direet application of the device on the 





varp-beam or warp-carrying spool without the 
use of interposed gear wheels The invention 
clates to tension devices for warp-beams, such 
as shown and deseribed in the Lett Patent 
of the United States formerly gra to Mr. 
Keller 

BAND-SAW....C. Sry mor Deflance, Ohto, 
Certain new and useful improvements in band 
saws are provided by this inventor, whereby 
any sudden quiver or jar Im the saw band or 

ide Incident to the tetter’s striking a knot 
or the like fa quick! mpensated for te pre 
vent Injury to or eoking of the saw band or 
blade and Whereby t! fleas saw-band can be 


| Hydrozon 


Cures 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Not genuine unless 
label bears my signature : 








et Cetecteta 


Dept. U.63 Prince St., N. ¥. 


Write for free booklet on Rational Treat- 
ment of Disease 














The Most Modera Marine Motor 


hext the most rapid speed and 
bing least per bh. p. and - 

the fewest parts is the 
No vieration, 
. Tehable, 
Perfect con- 


Every stroke 


alee 
Auken Motor. 
easy to operate, 
clean. (reat power. 
trol, Always ready. 
cleans the cylinder. 
VAN AUKEN-CLEVAUC CO. 
Yonkers, 8. Y., U. S.A. 








goodeeno4 


00000000000000000000 
iiniversa SCRAPER 3 


75 cents buys © 
the best sScraj 
ever mae. 








blocks. 
Send for free catalog No. 17 B. 
THE L. S&. STARRETT CO. 
Athol, Mass. 
PPOPOOOOOOD 


A Chain Drill 


that ts built right—not only in spots, but all 
the way through. It bas a three-jawed chuck 
for holding round shank drills 0 to 44 Inch. 
The square shank style can’t come within a 
mile of it for accuracy. $50) each. This 
Automatic Drill is made in the shops of 


GOODELL-PRATT COMPANY, Greenfield, Mass. 
Send for catalogue—free. 


WORK SHOPS — 


of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY ___—..- an. 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desirea. Catalog Free, 
w.F a gover BARNES co. 
Established | 








1999 ior sr. AA me 


‘An Ideal Electric Light Engine 


because of its simplicity, safety and 
reliability under all Goniations; Dee 
cause it is built on tried principles 
after years of experiments is the 
Universal Kerosene Engine. 
Automatic in operation easily start 
ed, aud runs steadily and at a com 
paratively high rate of speed at a cost 
of leas than one pint of kerosene oi! 
per actual borse gevter hour. Praised 
wherever used. Highest efficiency at 
lowest cost. For prices and terms 
address 


UNIVERSAL KEROSENE ENGINE CO. 
6, 8 and 10 First St.. New York 


The Dean Boiler Tube Cleaner 


is the most perfect mechanical device manufact 
for the removal of scale from ler ¢ 

it has been amply demonstrated 
cleaned only by mechanical means. 
them thoroughly, removing alt 








toaned for a free trial. Send to- 
day tur it and for Soak ies that tells all about scale. 


The Dean Cleaner is 


THE WM. B. PIERCE CO. 





co 








Hair Culture 


You can tell by a few minutes’ use of 
| the Evans Vacuum Cap whether it is pos- 
| sible for you to cultivate a growth of hair 
by our process, and we will send you the 
apparatus to make the experiment with- 





| out expense on your part. If the Evans 
Vacuum Cap gives the scalp a pleasant, 
| tingling sensation and produces a healthy 
glow, then the normal condition of the 
scalp can be restored, and a three or four 
minutes’ use of the Cap each day there- 
after wili, within a reasonable time de- 
velop a natural and permanent growth of 
hair. If, however, the scalp remains 
white and lifeless after the Cap is remov- 
ed, there would be no use to give the 
appliance a further trial. The hair can- 
not be made to grow in such cases. 
ies Appliance is placed on trial and 
_|under a guarantee issued by the Jefferson 
~| Bank, of St. Louis, and any bank or 
banker who has made investigation will 
testify to the validity of this guarantee. 


The Bank Guarantee 


We will send you an Evans Vacuum Cap by prepaid 
express and will allow you ample time to prove its vir- 
tue, and the Jefferson Rank of St. Louis will give you a 
certificate agreeing to return to you the price of the Cap 
if you do not cultivate a sufficient growth of hair within 
the trial period to convince you of the effectiveness of 
this method. The Bank will also specify that you are 
to be the judge as to benefits derived. The deposit is 
made with the Bank subject to your own order, and 
simply implies that the invention is not being ordered 
through curiosity, but that it will be @ + and that is 
all we ask. We have no agents, and no one is 
authorized to sell, offer for sale or receive money for 
the Evans Vacuum Cap. The Cap is sold under the 
Bank's guarantee and all moncy is sent direct to the 
Jefferson Bank. 

A 16-page illustrated book will be sent free 
on request 





Evans Vacuum Cap Co., 1112 Fullerton Bidg. St. Louis. 


‘BEST LIGHT 


most brilliant, 

economical light 
made. Our light gives 
100-candle power at 
the small cost of 2c per week 


epgetable and there is no dirt, grease, 
eremeke. Over 100 different styles— 
ipo one warranted. 


Agents wanted Everywhere. 
THE BEST LIGHT CO. 
Owners of Original Patents. 
87 ZL. Sth St., 


Caanten.O 
DRILLING 


WE L | Machines 


Over 70 sizes and styles, for drilling either deep cr 
shallow weils in any Kind of sou or rock. Mounted 
on wheels or on silis. With engines or norse powers 
Strong, simple and durable. Any mechanic car 

rate them exasily. Send for catalog. 

















N. ¥. 





ingten Street. Buffalo, 








“WILLIAMS BROS., Ithaca, N. Y. 




















WASHINGTON, D, C, 


Che 


Leading Fashionable Hotel 


METROPOLITAN STANDARD OF EX- 
CELLENCE. ABSOLUTELY MODERN 
AND HIGH CLASS IN ALL DETAIL. 
AMERICAN AND EUROPEAN PLAN 


AJOHN T. DEVINE, Proprietor 


readily removed and replaced and ali slack in 
the saw-band can be taken up at any time and 
while the band-saw is in use. This application 
is a division of the application for Letters 
latent of the United States for a band-saw 
formerly filed by Mr. Seymour. 

| OLL-CLOTH-PRINTING MACHINE.—W. H. 
WaALpRON, New Brunswick, N. J. The inten 


|} tion of the present improvement is to provide 


a machine for printing oil-cloth arranged to 
insure a positive locking of the intermittent 
driving mechanism for the color-trough, to 
cause an easy driving and locking of said 


mechanism without shock or jar, to allow con- 
venient adjustment or detachment of the print- 
ing-blocks, and to reduce the weight of the 
trough a minimum. ‘This ts a division of 
the application for Letters Patent of the United 
States formerly filed by Mr. Waldron, 


to 


PNEUMATIC CONTROLLING DEVICE FOR 
ORGANS.—H. L. Davis, New York, N. Y. The 
object of the improvement is to provide a de- 


vice arranged to render the pipe-valves exceed 
ingly to proper opening and 
closing of the pipes, to render the pipe-valves 
noiseless in their action by stopping off the ex 
haust for the key-action by a diaphragm-valve 
controlled by high pressure from the draw-stop 
action. 

AUTOMATIC PIANO-PLAYER J 
WaALKer, New York, N. ¥ The invention 
lates to musical instruments and to appliances 
for actuating the same and of gen 
eral but is of peculiar in in 
stances where the playing partially auto- 
and partially under manual control of 
the operator By Mr. Walker's improvement 
any variation of the relative intensity of theme 
and accompaniment may that Is 
possible in playing the hand Ile 
provides means by which improved control of 
expression may secured with 
than commonly For this control he em 
a that admits of a “touch” 
correspouding direction, sensitiveness, and 
rapidity of the fingers hand 
playing. He brings the apparatus into con 
formity with the natural instinct of the op 
erator to strike vertically downward with his 
hand and to strike with vigor proportional to 
the Intensity desired in the expression of music. 

Note.—-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


sensitive, insure 
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re 


admits 
use, value 
is 


matic 


be produced 


plano by 


be fewer levers 
used. 
ploys movement 
in 


to the stroke in 








INDEX OF _ INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 24, 1905 


AND BEACH BEARING THAT DATB 


[See note at end of list about copies of these patents.] 











Accumulator, steam regenerative, L. L. 

Alarm system, J. M. Latimer. 

Animal tether, J. L. Schaaff.. 

Animal trap, J. M. Harris 

Article holder, J. Sendelbach 

Auger brace, Z. Scott P oate 

Autographic register, w. GC. Pilkinton ee ae 

Automobile headlight holder, J. L. De Good 802,846 

Automobile born and means for operating 
OE em 802,386 

Baling _press, W. M. Rheem... .. 802,475 

Baling press, G. W. Pearson.. .. 802,706 

Barrel cover, D. 8. Pierce... . 802,881 

Bearing, antifriction, H. ¢ Burnett. 802,798 

Bearing for subaqueous and other shafts, 

H. Gray . ° de+ee . 802,750 
Beater, E. T Farmer x os wisiaerean kk Cape 82,923 
Bed, convertible sofa, Ww. T. Rolph. ache bal 802,599 
i. . .. be eee aa 802,415 
a. .. ee Se eee 802,624 
Bedstead, C. L. Tuttle . 802,610 
Bedstead attachment, H. E Henwood. 

Bell, electric, ©. E. Avery. 
Bell or gong, J. L. Feeney. 
Bell ringer, electric, 1. W. Hall.. 
Bell ringing apparatus, F. Weule.. 
Belt, apparel, i Gaisman 
Belt loop or frame, H. J. Gaisman.. 
Bicycle, H. Ingham et al........... ‘ . 
Binder, temporary, G. H. Moor . 802,408 
Binder, temporary, W. 8. Me ade small. e 802,520 
Bit: See Driving bit. 
Boat, automobile, E. Fournier S02, 852 
Bodies or balls, machine for wepeced sphe r 

ical, M. F. Christensen .. 
Boiler, L. Rowan .. 
Bolster, spring, W. J. Foister.. 
Bolting machine, T. W. Graham. 
Book, check, Slane & Corbaley.. 
Boots and shoes, means for use in measur- 

ing and fitting, W. M. Halbach 802. S08 
Bottle, G. T. Liddle .........0+.-. 802,400 
Bottle, gaged sample, B. 8. Hawley. niga nes 802,641 
Bottle, non-refillable, L. Hoffmann ........ 802,514 


Bottle stoppers, metal ~ for, E. M. Gil- 
* more ‘ SP 











Brace rod tightener, J. yy ‘Aue. . 802,547 
Braiding machine, J. Kappeler 802,645 
Brake head. G. A. Woodman ; 802,723 
Brake rigging, W. F. Kiesel, Jr. gO” 762 
Brick, building, ©. A. Harris.............. 802.566 
Bricks or blocks. manufacture of lime and 
Sf "RR er ea err ee 
Bristle cementing machine, J. Schreiner. 802, 
Brooder, J. H. Hu on.enbntte eaten 802, 693 
Brush, fountain, Cbry sler & Kays 42,027 
Bucket attachment, paint, we Rosi scincinn 802.861 
Buckle, cross line, F. ne nas dada 12,476 
Buckle, cross line, C. Stack................ 802.715 
Building block, G. L. Peabody.............. 802,595 
Building block and wall construction, Z. 
















DT (dah te an bodiogtes 2eicehs badmene 802,903 

Building blocks, ‘molding machine for mak- 

ing, W. B. Dunn ine Misia teeta Kae 802.845 
Bunsen burner attachment, E. R. Kelley... 802,454 
Butter cutter and measurer, G. Ericson... .. 802.742 
Butter molding machine, T. Le Beau. .. 802.700 
ND, Me, MONE. <06600n0045900008 . 802,688 
Button. removable seif- fastening. 0. » 

TE. ccuceeses sal lis 6 Hea sinch © aut Pate 802.664 
Calorie engine heater, 1. W. Ammon 
Campher, making, L. Ach ......... 
Can cover fastener, C. E. Bertels 
Can filling ‘machine, A. Cerruti.. 
Caponizer, D. D. Shirley . 
Car, T. H. Proske ......... 
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MALLE 


MARI N NE GAS Eh NGINES: 


“It Beats the Devil” 

A customer writes us as follows: “It bests the devil what a 
man will sometimes do to save money. Two years ago I pur- 
chased an engine of The price was very low and I 
figured | would not be much out of pocket even if the engine 
was « failare, but I was wrong; I paid nearly twice the price of 
the engine trying to get satisfaction out of it. Neither could 1 
get any satisfaction from the people who built the engine. I 
guess they figured they sold it se cheap they couldn't afford to 
pay postage answering my letters. Last year | was again at- 
tracted by another ‘something for nothing’ proposition and got 
sold again. I belleve I now know the difference between a 
cheap motor and a good one, A number of your machines are 
used in boats here on tne river and I know what they are, Send 
me your latest catalogue and I will place order within ten days 
for one of your 9 horse power double-rylinder engines.” 

The above .«tter is a fair sample of similar experiences that 
constantly come to our notice, Perhaps you are m the same 
boat, In any event, if you are interested in marine motors, 
send 10 cents fa stamps and we wil) forward our 84-page hand- 
somely dlustrated 1905 catalogue. Address Dept. W. 


MOTOR CO., LTD., Bay City, Mich., U. S. A. 
Member of the National Ass'n of Engine and Boat Mofrs, 





In Every Home 
In Every School 


contents sediake enna 

Will keep for years. This disc S ‘the 
head of the pin, eal isous--Snentens 
clear brush 


of Glue, Paste or 


ne “ | receipt o 10 cents by our 


me address Dept. 2% at our 
nearest store. 


DENNISON 
MANUFACTURING COMPANY, 
THE TAG MAKERS 


Chieage, 128 Franklin St. 
St. Louis, 418 North 4th St. 














__- THE SUPPLEMENTARY 
SPIRAL SPRING 


Absorbs all vibration. No jolts er revounds. 
¢ Acts alike under light and heavy loads. 
Stands the test, adde comfort and new delight | 
to motoring. >aves engine, tires and springs. 
will — you as hundreds of others. State | 
make and model of your car, 


SUPPLEMENTARY SPIRAL SPRING CO. 
4529 Delmar r Ave., St. Louis, Mo. 
Send the | Name of Your ‘Car 
or engine, and we will send tull infor- 
mation about the A wie As ito. | 








or gus engine. Address, 
The Dayton Electrical Mfg. Co. 
98 Beaver Bidg. Dayton, Obie. 











Get a pair early and “gl 
coast and mene health oan 


happiness” as have Gomente of 
other enthusiastic skidors. 
sicians reco 





for 
ok ny on “TACO ” be 
and skees FREE. ar to me 8 ~~ 


THEO.A.JOHNSEN CO., PORTLAND, MAINE. 

















How To Increase : 


Your Business 


























EAD carefully, every 
week, the 
and Personal Wants 
column in the 


Scientific American 


This week it will be found 
on page 365, 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order, 

Watch it Carefully 
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§ er. ‘ - 
battery pr co idl de «ny rm men | Engine, C. Fe 











| car pete for wrecking cranes, 8. L. G. 


Lidduneadaneeseseteeecpce seveees 802,456 
| Car one G. A. Hermanson............ 802,500 
Car, dumping, KR. H. Stevens............++ J 
Oar meat, BR. D. Lang... ..cvaccsscesscccse - 802,519 
Cars, coupling centering device and carry- 

iron for railway, J. R. Mitebell....... 802,464 
Cars, draft ing for freight. M. Kennedy 802,514 
Cars, draft ging for railway passenger, 

SB {EPR ry h 802,465, 
Cars, end bracing for ‘box, Henrion ‘tk Me- 

EN SEG ao vind pbb dug 4 cuec ste ened 802,689 
Carpenter's jack, P. J. * MeCulle “"y d é 802, 522 
Cash register, change maker, change ‘de liv- 

erer, and purchase check discharging 

machine, i. E. H. Spear........ 802,529 
Casting box, KB. Hall ....... 6... .ccseceeees 802,752 
Cement clinker, apparatus for waned pyr 

land, T. Paison ° . 802,631 
Contrifersi BT. a W. H. Peek.. 802,778 
Veale links, mechanical manufacture of, = 

DE nn Sols ob aia h-bit'60 on ona v.00 5.0 p 0G 802,447 
Change making and cash ejecting mechan- 

ism, E. H. MEE «sits Wenig gee bees ON 802,830 
Cheese cutter, C. F. Fogg... .........ee000. 802,¢ 

| Chura, F. B. MeKenney . sees ees 902,872 
Circuit controller or electric switeh, J. P. 
ti PPR 
| Cireuit controlling device, 5 3 T. Johnson... 802,607 
| Cleaner, See Window cleaner. 
SG, Gs MIE. bons claw cicadccbstecsoue 802,910 
Cloth cutter, C. Schnelder ............605+ 802,943 
Cloth measuring device, FE. L. Clark...... 802,628 
Cloth. splitting machine, J. F. Ames 802,545 
Clutch mechanism, J. Harding, Jr 802,688 
Coating machine, L. C. Steele.. isneeame so, 
Coating machine, A. J. Ford. <3 shade 802,745 
nn ae... swnicctocdéeves 802,684 
Cotn counting, registering, and bagging ma- 

SE gt eS SS Pree ere 802,551 
Coin Landling machine, C 'S. Batdorf...... 802,549 
Coin handling machine, Batdorf & Fowler... 802,550 
Collapsible box, E. ©. Crompton..........-. 802,016 
Como, Fowler & Holtz ° iba Kab od 802,687 
Combination lock, R. C. Fulton -..++ 802,501 
Composition of matter for pac king, Po 

and insulating purposes, M. Ekert.. 802,377 
Concentrato*, centrifugal, P. H. Adams. 802,724 
Concrete structures, npnnees for molding, 

C. Stieler ...... hase Se RED 802,606 
Condenser, ammonia gas, A. H. Baer...... 802,004 
Conveying apparatus, A. & J. M. Hall..... 802,857 
Cooking or culinary vessel, L. J. Ellis...... 802,378 
Copy and paper holder for ens, F. G. 

Anderson m .. 802,546 
Corset, apparel, D. “Kops es . 802,763 
Cot or bed, foldin B, Gaherh, «2... ccsess 802 , 390 
Cotton planter and fertilizer distributer, H. 

| | RE TE i a ay PREF Fe 802,722 
Crushing machine, A. Cameron ...........- 802,842 
Culinsry utensil, T. Tierney ...........5-- 802,454 
a nl 1 eth kaka cl poeieese sehen one 
Current motor, F. B. Marvin.............. 802,7 
Curtain rings, making, A. L. Parker....... 802,824 
Dashboard holder, J. W. Yochem........... 802,545 
Dehorner, cattle, C. E. Binnings........... 802,733 
Dental appliance, B. G. Simmons.......... 02, 483 
Dental swage, J. R. Comina............... 802,683 
Dentistry, cervix clamp for use in, W. A. 

Rowe .. ee 802,408 
Desk attachment, F. A. Creed 802,372 
Detector bar, J. T. Hambay - 802,639 
Die hammering machine, J. A ‘Horton. 802,691 
Dimension gage, F. Martin .. Hoe 802,402 
Directory, telephone, P. C Murphy. ookee 802,654 
Display holder for handkerchiefs, etc., G. 

W. Ebright 0300 ccvascseadsdeos ences 802 
Door controller, W. G. Bell.. vans eevee 802,552 
a. n.e PEO bscésosakbocehe tute 802,700 
Dough divider, F. H. Van Houten wench aaae 92,613 
Dough divider, D. J. Hanna .............. 802,640 
Draft rigging, draw-bar ceate ring device for 

railway, F. O'Connor ... .. 802,469 
Drawing and evening machine, 8. “Birch... . 802492 
Drilling bit socket, J. 8. Lime............. 802,401 
Drilling mechanism, J. A. Scott............ 802.891 
Driving bit. G. T. Duncan, Sr : ‘ 802,375 
Driving device, reversible, Covell & Baech 

told . PASI ...» 802,844 
Driving mechanism, “M B. Hull.. 802,604 
Dust collector, G. T. Meadon.............. 802,651 
Dust pan, W. N. Greer...... : . 802,634 
Educational appliance, J. H. Fitch...... 802, 807 
Bee case, F A. Purchas.. . esses. 802,884 
Electrie interrupter or vibrator, J. B. Seeley 802,480 
Electric lock, N. W. Webb.. - . 802,896 
Electric machine, magneto dynamo, gE. B. 

Cutten ...... é .. 802,378 

Electric motor, D. C. Jac kaon... ~-++e» 908,451 
res - protective apparatus, ground plate 
Pe Parker ... . ... 802,980 
Blectrie te inieah transmission tapes, elec 
tromagnetic perforator for guahtiepeee 

P. B. Delany .. 802,740 
ew at wire conduit, R. W._ . 802,577 

Mectric wire insulator, C. A. igs. . 802,397 
Electrical apparatus, J. E. Seeley. ... 802,413 
Elecirical gars eens system of, ge 

Anderton ...... a eieen ° 619 
Electrolytic apparatus, a Briggs....... 802,960 
Elevator safety device, C. W. i= abel - 802,759 
Embroldery, imitation, ae Bee 802,776 

osseas 802,384 
Engines, liquid ‘on biting apparatus for, J. 
. McCanna .. + . 802,404 
Envelops, deviae for ‘opening, H. Brisac her. 802,900 
Excavator, W. Ferrin .........+-+-seerceens . 
Expander, rin A. M. Remington doececsees 802,784 
Explosion eng Se es on ppepeppeenenes: v2, 
Farm gate, A. J. Story............++. --.- 802,483 
Fastener for trunks, ete. spring, K. W. 
OND 9b sandy have sank deagaenpevqgegs a 802,392 
Faucet and measurer, combined, J. EB. War- 
RS ah Daten pei ped casks Obs eee ei eend 802,895, 
Felly, C. Oe Me MERON Fc ds oo oboe va dideebea 802,612 
File, L. C. MeNeal ibe v0's be'ee's mean 802,585, 
File, cabinet, M . ‘Stapp. sodas oadacmenn 802, 
File holder, A. Henry .......---.s-cee-eeee 802,850 
Film frames, clamp tor printing, B. Day... 802,738 
Filter, H. H. ro faiv'tinedhdsonene 4 
Diiter, W. B. Galt ... 1.0.62. cwcrccvcces 802,714 
Fire alarm syatem, HST a. B. Bowell 802, 
Fire extinguishing apueraten, chemical, J. 
Yhenchain , beacons gs 802,821 

re A tion si na system, olen Shep- 
mn he ” EE: . Von Lan baveh déventes 802,875 
Firearm, avtomatic, B. Muller . ..... 802,582 
Firearm, breech-loading, G. Elistrom ... $02, 803 
Fireproof construction, T. F. Odell..... 802,523 
Fireproof partition, Doane & McCoy....... 802,556 
Fish hook, T. Evan 802,445 
Flanging machine, w. ‘Puright 802,904 
Fleshing machine, F. J. Perkins 802,878 

Floors, device for the rapid laying and. auto- 

matic tightening of, A. Van Den Bulcke 802,22 
Flower pot, A ag og oqedade 802,460 
Fluid motor valve, T. C. Dunlap a | 902,801 
Fluxing machine, A. Cerruti .......... . 802, 

Fork. Manure fork. 

Formalde' generator, W. E. Ramsay. 

Fruit quartering machine, J. Goosen, Jr. 

Fuel, manvofacturing artificial, J. Knops.. 

Furniture brace, % fe Sree , 
FP Bonpert.........-5 : 


| Fuse, 


Fuse board, ee B. 
electric 
Gallows, G. E. 


| Game Se aaak abbite & Rumpel.. 


' Girder carrier, 





{ Hame fixture, 


Gas generator, acetylene, 
Gas producer, J. R. George 
Gas system antety device, G. H. EB 
eta « 
Gems, grinding or ’ polishing, c. 
° Ketcham. 
— cutting ‘table, J. G. Green. 
, eld, A. J. Lioyd 


eaiten cate ". G. Robinson et. al. 
Grate basket, adjustable, P. &. 
and polishing wheel. 
—— tf & G. P. 







Bex 
. J. Rakowski ifs 
fixture, C. H. Foster 
strip a protective 
SE a cedddln ps Uaiiban os 00 6 66's 
dust, i Stephenson 
apr ratus + tor setting 


obnson 
Hame fastener, W. F. Brier.. 
L. Rutledge 


Thayer i Tey noid 


Coleman. 


a treet 
A. W. Thomas 
Connor....« 


apparatus, F. 


the sights of, 


se 
82,7!) | 615 N, Oth St., Terre Haute, Ind. 
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Not one office worker 
in 50 knows the right 
kind of a pencil for ‘his 
era kind of work. 
pages 6 and 26 of 

Dixon’s Pencil Guide 
he will find his 
designated by both name 
and number. 

Other pages for every 

person and every use. 


Department W, 
JoserH Drxon CrucreLEe Co, 
Jersey City, LN. } Re 


Office Workers 








Dixon’s Pencil Guide, a 32-page book, 
indexed by vocations, correctly indicates the 
right pencil for your special use. 
book is absolutely /ree. 


The 





You Have a Telephone In 
Your Office, Of Course 





Have you one in your home? It 
will save many steps and much 
time and annoyance, It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con- 
tract Dept., for full information 





New York Telephone Ce. 


15 Dey Street 











Free Instructions 


This we & portion torn from a page 
- our a in which we ex- 
lain how to 2° razor in per- 
con dition. Beer man who 
shaves should have this book. We 
will send it free. 

Italso pt ictures and describes the 
Torrey Stropa, the most wonderful 
razor strops ever A Torrey 
Strop will put a keener, smoothcr 
edge on a razor with fewer strokes 
toan any other strop. 

Treated by a special process, the 


Torrey 
Strops 


are far different from the 
strip of softened leather. 
—your razor will show the 
= at once, 

are made in all 
sigion foolualug Relng, Cushion 

etc, ey are so 
$1.50, $2.00 and $2.50, 


$1.00, 

Sent postpaid if your dealer can- 
not rl amy Mone refunded or a 
new atrep ifnot sfactory. 

Torrey’s OtG@dge ft'and. pia will 
keep ony strop soft and ~~ 
Price 16 cents at 
on receipt of price. 


Send for free catalogue. 


J. R, TORREY & CO., 
P.O. Box 34, Worcester, Mass. 


one 
iffer- 


TYPEWRITERS 


APPEAL TO YOUR SENSE 
AND YOUR SENSES, 


The Smith Premier is the most silent 


typewriter on the market. The 
action is quiet ; no shift key. 
dorsed by mechanical experts. 


En. 


Tue Smitu Premier Typewriter Co, 
Syracuse, N. Y, 
Brane) Stores Everywhere. 








by the ‘of brains throug « per- 
accomplishment. 


“Underwood 
Typewriter 


WRITING ALWAYS IN SIGHT 


is the 
Grote Suachine Goal aawanees tee peat 
Hine of commerce. 


ae 








TYPEWRI TERS 


AT LESS THAN HALF PRICE 








Catalogue No. 


Motion Picture 


MACHINES and FILMS 
STEREOPTICONS and SLIDES 


For Public Entertainments, In 
‘Theatres, Halis, Show Tents, etc. 
9 Free 


KLEINE OPTICAL CO., 52 State St., Chicago, Il. 














Send for Catalogue 


HAWLEY DOWN DRAFT FURNACE CO. 
NEW YORK, N.Y. 


Schwartz ‘Furnace 


FOR MELTING GRAY IRON, 
STEEL, COPPER, 


CHICAGO, /LL. 





Block [Machine 


Ambitious young start 
fine Viminosa Seaebaietely profita- 


ear! Pacem 
ba Sat cents te ge com 


or F. cents. 
costs ee its 
San 








} ~ it 
on oy Pe 
Sent om 


ar ag xo mT hole ourat 


and Portjand cement 
regnired. 


THE PETTYIOHN CO. 















bar i ta use 
on ong 
t $66. pao ~ ters t 
ea Sy n as 
bargains 30 oubet cap ., 


SPECIAL 2g, to sell yg $: garter 


price while they last 
Machines 
, ee 


and 
“Gaeae 
FREE Ese Me dl 


Sftiee * enecta pases tsa a Ty PDwaIenn SUPPLIES. 
ROCKWELL-BARNES COMPANY 
On1C4@Q. 


ipped f 
Ly nen ” 





359 BALOWIN BUILDING, 7 fhe 
PowerWire Rope 
SAINT 


Lovis “ery AIR 


MOST POWERFUL wine ROPE MADE 


BRODERICK & BASCOM ROPE CO 


ST.LOUIS MO 


LUFKIN 


TAPES AND RULES 
ARE THE BEST, 
¥or sale ‘ena 


LV IN RU co. 
BOERS 
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» Hammer, automatic mag nail and tack, 
















REFUSE ALL ; 
SUBSTITUTES AND 
INSIST Of HAVING 
THE GENUINE 
The Name is 
stamped on every . 


CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG — NEVER 
SLIPS, TEARS NOR UNFASTENS 


Sample pair, Silk 50. Cotton Be. 
Mailed on receipt of price. 





BOSTON ::= 


Hammes & Magee ........ceccesscseee 802,932 
Hamme rs, cusbion rye holde r for ‘pneumatic, 

8. GEOEND werceccvccceccecccscces 802,449 
Harness, R. C. Becher . $a odene 802,796 
Harness saddle, T. I Morrish bd vulne ogbeés 802,466 

| Harrow, rotary, vows re & Hoxie .......+.++- 8u2,708 
Harvester reel, C Sharp. eases Suz, SUZ 
Harvester reel drivina mechaniem, J. A 

Sharp ° ° - 802,482 

Hat pin, A. E Bradley : 802,841 
cotton, etc., tying device for bales of, 

Lowry Fikes ohake Couuen 802,701 

Hay press, J. E. Sanders.............e0005 802,410 

Headlight, dash electric, T. Millen......... 802,652 

Heating apartments, etc., H. C. Mallory... 302,766 
Hellochromic plate and prangaehl the same, 

J. H. Powrie P . 802,471 
Hinge, H. B. Sargent 802, 661 














Hinge, double-acting apring, G Hochstrasser & 802, 862 
Hitehing device, J. D. Jamieson . 802,398 
Hog ringer, F. EK. & C. O. Mohna. « . 802,770 
Hoisting device, H. J. Schmick 802, 890 
Hoisting engine, R. Bow oesee. 802,906 
Sg iw Mie BOND -cecceccccccccccsscocoseces 802,815 
Howe ¢ . H. B. Cary ‘ 802,912 
Howe . C. W. Martin . 2,42 
Hose coupling, Garner & Davis 802, 8:5 
Hose supporter, J. BE. Ehrlich : 802,376 
Hydraulic air compressor, W. J. Linton.... 802,575 
Ice cream mold, J. D. Kinzer -.. 802,455 
Illuminating apparatus, P r: Geten. . 802,370 


Induction motor device, D. Jacks . 802,452 
Insulators, retaining-c lip ey third rail, w 
Courtenay . . 
Interlocking mec haniam, F Kel 
Jars and like vessels, closure 
| W. B. Fenn oe 
Jara and other vessels, 
glass, W B. Fenn . eon 
cans, and the like, closing device for 
giass, W. B. Fenn es 802,381 
Joints See Rall joint. 
Journal box lid, J. W. Stephenson 
Keg or vessel, A. J. Moxham 


802,408 
. 802,865 
» Se for, 





9069 COsscececee 802,382 
closure device for 
802,383 












hee” ALW 








vi 

THE Nulite U*¢°s Lamps 
For Home, Store and Street 
We also manetosteve Table Lamps, 
Wall Lamp, ( liers, Street 

Ete. 100 Candle Power 
geven boos ONE CEN aT. No 
Wicks No Ne Odor. 
Abeclutely afe. THEY SELL AT siGHrT, 
Sachasiee tevytiery 00 goed agente, C8 Write for 
eatalogue and lei 
Chicago Solar Light Co. Deps a, Chicago 








Knitting machine, F. La Rock.. ° 802, 60 
Labeling device. A. Rosenberger ........ 802 478 
Lamp, W. D. Boyce ......... 802,678 
Lamp chimney attachment, “Blucher 802. 621 
Lamp for chafing canes, alcohol, 

Savage & Tripp ....... aces . 802,062 
Lamps, safety device for .. 802,034 
Lantern, J. Doert - 802,917 
ath construction, metal, . 802.727 
Lathe, W. G. Bixb: . 802,366 


”y . 
| Leather shaving machines, grinder for, “a 








Easy to Get 


GRAND TALKING 
MACHINE 






Aa whele ow in 
Nearly T ; long. 


WE TR VOU. Uses Columbia or Victor re- 
cords. Given FREE with 2) Points ineludinga Coon 
Song for selling only 39 packages Premium Bluing 
at We. Bent postpaid. Boy: and Girls write today. 


NEY YORK PREMIUM 0O., Dept. 4, 1061 Bway, New York 









‘ ° os wes .. 802,889 
Ledger, self-indexing, H. H Herrick cdanee 802,758 
Lifting and transporting invalids, apparatus 

for, W. Amos .. -++- 608,728 

Lifting apparatus, ship, Lohle & Ocelbafen.. 802,576 

|| Lifting jack, Parks & McDougal.. 2 802.588 
+] Locomotive engines and tenders, coupling 

‘or, G ittersbach 802,887 
Locomotive headlights, acetylene k cae rator 

| for, G. H. Emerson et al.........+.+6. 802,379 
Loom harness motion, C. F Rope ... 802,650 
Loom jacquard mechanism, G payee . 2,938 
Loom temple, W. Lupton .. . 802,815 
Looms, loading device for rotary hoppers” of 
filling re slenidinn, A. EB. Stafford . 802,529 
Looms, means for loading hoppers of filling 
replenishing, E. 8. ee > 802,533 
Sabricater, W. J. Tayler ........ccccccees 802,535 
Lubricator, D. Morehouse 802,581 
ee GI, EE, We OUR cccccccccesccccese 802,468 
Manure fork, G. Wettlaufer ............ 802,897 
Manure spreader, R. H. McNair. 802,467 
Mask, baseball, B. J. Goldsmith... 802,505 
TIS i ee ga 802,686 
—_ <<. manufacturing a n "filling, J. D. Pen- 
Hirsonese 2,657 
Materiate, apparatus for quick. drying pastry 
and liquid, A Huillard ‘ 2,511 
Materials, machine for molding plastic, Ga. 

tewart 802,718 

Materials, treating solid, 


Birkeland « Eyde 802,620 
Mattress and pneumatic, M. 


Russell, Jr 


cushion, 
eeeee 802.526 








PERPECTLY 


Flat -Opening 


AND 


Self-indexing 


Mest convenient for 
price books, route books, 
ocket ledgers, meter 


engagement books 
endl oil ferme of vererds which should be hops’ tn cont 


accessible form. Better than any card index These **U mimatic™ 
books are bound in -— genuine, = ge black leather, are 


genet flat open’ pening, and y be instantly 
or remev from any a af 
‘Fee Settowinn s/zes sent —— on recetpt of price: 








Measuring device, foot, W. J. Goobdar.... 802,448 
Measuring instrument designed to ascertain 

the depth of recesses or cavities formed 

in solid bodies, M. Picard. . 802,470 
Me ge oe the flow of liquids, apparatus 

for, Fadaley & Atkinson 802,901 
Meat tenderer, D. B. Date ...........0e00- 802,444 
Meat tendering machine, J. D. “Atkinson. ... 802,720 
Metal objects without oxidation, furnace 

for the continuous heating of, C. Kugel. 802,517 
Metal piercing apparatus, F. M. Peters... 802,707 
Millstone, J. D. Houck 2,396 
| Mine ral washing and separating “apparatus, 

J mncaster .. ; seees 802,399 
Miner's candlestick, T. W. Conklin........ 802,799 
Miner's pick, F. N. Wilson iv-becsvence 802,541 
Mirror support, adjustable, J. L. Larson... 802,867 
Moistening device, Speir ..... oees 802,484 
Molding apparatus, C. F. La neaster...... 802,690 
| Moving platform or inclined plane, J. M. 

Dodge -» 802,847 
Mower, lawn, Lomberg ‘& Stephens 3000 séee 802,860 
Mowing machine, A. Grieves .........+... 802,751 
Mush manufacture, Jackson & Minturn..... 802.696 
Music leaf turner, Zielinski & Pekarek.... 802,839 


Necktie and collar fastener, combined, H 


Hellweg 202,393 


Negatives, pre paring autoty pe, C. Richter. 802,598 
Nut clipper, J. Pulvitt ecvososdeese 595 
Nut lock, J. T Sepet ccceese 802,907 
Nut locking device for vehicles, A. L. 

j Renwick 


Nut-making mac “hine, 











A.D. Ra ; 
Ol well packer, T. W Phillips, Jr.. 


























| ae Dine ES ‘ee Carac. or Covert Com : 
USE No. ene Ore concentrator actuating mec banism, Dm. 
. - . Sauer Tecuss | L — Deister : EE LIS OS 802,374 
Vest Pocket | 919 : . “6 y 50 90.88 Ore separator, centrifugal, P. HL Adame, hes gos. 136 
ae, “an 4K Ll 4kaew! = m1) as W. H. Peck. 
Coat Pocket} 61° » 4 23% Ny bo Lao Ore separator, centrifugal, . Pec 
« « sav Sig | Sige 8 4 198 1.70 one, TT? to 803, 751 
< & aay h 6h x 1% Ss 195 1.75 Ornamentation, transfer, W. Wachte 802,616 
na “ | ti ' 8 x45 +] | 28 210 Oxids and the separation of the resulting 
Desk... ~| tis? u nm 3% ; 3.99 metals, reduction of metallic, A. J. 
we wo 7 | Rossi . 802, 041 
19 other sizes carried in stock Oxides, reducing me stallic, T. 8. Blair, Jr. 802,493 
Stock reveling: Quadrille, Unrated, Dollars and Cents, Faint Lines, Packing ring for stuffing boxes, metallic. - 
Catry Ledger and 4-Columa Price Hook Ruling tine ae an me . . ee.» 802,033 
Send for sheets and complete catalogue af lai gest Pall, milk, F. St. Thomas. . 802,832 
fine. of loose-leaf devices im the wor Paper cutter, J, F. King oe os 
Sleber russe! Laclede Louis || Paper cutter, C. R. Weber .. Se \ 
at il_ Miz. Co., 4002 ave. St. Paper holder and cutter, roll, J. F. Finan. 802,927 
Paper separator, H. W. Brintnall ee . 802,679 








‘(SPARK COILS | 


Their Construction Simply Explained 


Scientific American Supplement 
160 describes the miking of « l¢-inch spark 
coil and condenser 





Selentifie American Supplement 
1514 tells you how to makea coil for gus- 
engine ignition 

Scientific American Supplement 


1522 explains ful y the construction of a 


— 7 coil and condenser for gas-engine 
ition, 
Scientific American Supplement 


1194 describes the construction of a 6inch 
spark coil 

Scientific American Supplement 
1087 gives a full acevunt of the making of 
an alternating current coil giving a 5.uch 


rk. 
Pasclontific American Supplement 
1527 describes a ¢inch spark coil a.d con- 


r. 
setentifie American Surplement 
1402 wives data for the construction of coils 
of a definite length of spark 


The above-mentioned set of seven papers¢ 
will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 
MUNN @ COMPANY, Publishers 





Paper trimmer, C. R. Weber 
Pedal, folding, J. Hattemer 
Pen, fountain, H. Taylor 

Piano back, metallic, J. F 





Pianos, front fall for upright, C: "Herma - 

Bon . 802,757 
Pictures, ete sup po it for, W. H Olmstead 802,822 
Pigments, manufacture of printing Ink, P 

Fireman . 802,928 
Pin for brake rod jaws or the like, A t.. 

achutz ° ee se .-. 802,518 
Pipe connection, R. Heir e A 802,550 
iaiting machine, Kishk & Rashkin. 802,814 

| Planter, RK. MW. Clarke 802,681 
Planter, aeed, A. 8. Reym 802,732 





Plate holder for locomotive. ‘he vad igbte, 
signal, H. 8. Tea . 
Piatc, non-removable holding, E. A 


802,469 
Parker 802,705 














Plows, crown dirt shield for, I. A. Hocken- 2 
Sc canine suneeee os occ nbs On teeerne 5 
Polarity indicator, Manger ‘& Avery..... 802,702 
Polishing machine, strap, W. C. PARSE 802,816 
Pot. See Flower pot 
Potato cutter, seed, B. H 802,472 
Potato digger, A. Gagnon . ROP ote 
ure regulator, J. D. 3} 802.580 
Propeller, boat, . &. Searle 802.602 
Propeller mechaniam, boat, J. H 802,704 
Protractor, A. Anderson 802,674 
Pulley, composite, W. W. Whitcomb. 802,617 
Pump, automatic cycle, P. J aeSinn . 802.774 
Pump, container, W. pinot 802,883 





Pump, drainage, H. H. Swa 
Pump, roan centrifuge), E. P. 
Os ne ee ee 
Pumps, 
AONRTED sc wodesdsccdecocssccccceccece 
Peach, W. J. Pfannerstill 
Puzzle, A. Wright ..... 
warts mill, R. A. Va 
afl bond, Mead & Stu 





| 361 Broadway New York | 





















requires 40 to 50% less gasoline than other cars 
110 miles, over three mountain grades, from Los Angeles to Santa Barbara, Cal., 
on 714 gallons of goeation, is the Rambler Record. The three other cars with 
perfect scores used 91¢, 104¢ and 12 gallons respectively. 

A practical demonstration at any Rambler agency of Rambler ease of control, 
simplicity and reliability of mechanism, slight cost of fuel and maintenance, will prove 
to you that the Rambler is the car for you to buy. 

Surrey, Type One, illustrated below, complete with lamps, hom, tools, etc., 
$1,200.00. Cape top $100.00 extra. Write forcatalogue illustrating and describing six 
different models from $650.00 to $3,000.00. 


Thos. B. Jeffery @ Company, 


Main Office and Factory, Kenesha, Wisconsin, U. S. A. 
BRANCHES; 























Boston, 145 Columbus Ave.; Chicago, 302-804 
Wabash Ave.; Philadelphia, 242 * Broad St.; 
ay meg, 457-459 Broadway; New York 






134 W. 38th St gencies 
a other | leading cities. 





= ay 


“i Ti) mad ass 











The Modern Machines for Mechanics 


Here are two of the most usefal and indi The cut on 
the left shows the best — peat ever pon ne sensitive work, 
Us from smallest size w Spindie has Morse No. 1 taper 
ye and is count erbalan around f lever shaft 
perfectly true an ie Twentieth Century Polishing Lathe, 
see cut on right. is one of any Timorent styles and sizes 0 Polishing. Lathes 
that we manufacture. We have them to ran fn hg Sa or belt power, for use in 
al) mechanic’s lines. Send for catalogues B- 


THE W.W. OLIVER MFG. CO., 1482 Niagara St., Buffalo, N.Y. 


GAS ENGINE GENERATOR 


STEADY LIGHT FROM AN ORDINARY 
GAS OR GASOLINE ENGINE 


Not a makeshift, but a specially designed machine with bearings amply 
heavy to support balance wheel without a third bearing. Write for Bulletin 152 


ROCHESTER ELECTRIC MOTOR CO. 
10-12 Frank St., ROCHESTER, N. Y. 

















PPRRRSRAALLAOLAAAOLL LOLS 
JUST PUBLISHED i 


The 








a Scientific American Boy 
: By A. RUSSELL BOND 
o 12mo. 320 Pages. 340 Illustrations. Price, $2.00 Postpaid iS 
S S GA HIS i is a story of outdoor boy life, suggesting i 
‘ “Ss a large number of diversions which, aside =: 
<r. from affording entertainment, will stimulate : 
3 in boys the creative spirit. In each instance 
complete practical instructions are given for 
building the various articles. 
G The needs of the boy camper are supplied by the direc- 
tions for r ap tramping outfits, sleeping bags and tents; 
also such other shelters as tree houses, straw huts, log cabins 
and caves. 
@ The winter diversions include instructions for making six 
kinds of skate sails and eight kinds of snow shoes and skis, 
besides ice boats, scooters, sledges. toboggane and a peculiar 
Swedish contrivance called a “ rennwo 
q Among the more instructive subjects covered are survey- 
ing, wigwagging, heliographing and bridge building, in which 
sS six different kinds of bridges, including a simple cantilever 
08 bridge, are described. 
it gq In addition to these, the book contains a large number of 
tt miscellaneous devices, such as scows, canoes, land yachts, 
3 «=: windmills, water wheels and the like. A complete table of  % 
+3 contents sent on request. rs 
MUNN & COMPANY i 


PUBLISHERS OF 
361 Broadway ~ scientific AMERICAN” 


New York City 


<)-e 
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Rall joint, H. Allen 
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rhis celebrated un- 
derwear gives more 
warmth, weight for 
weight, than any other 
made. ‘Those who have 
not yet tried it ought to 
lose no time before the 
winter comes on. 


Catalogue explains everything. 
Free, with samples. 














Dr. Jaeger’s 8. W. 8. Co.’s Own Stores 
New tei 906 Fifth pise.. Wt Ewer. Brook- 


Fhliadetphia: 100 D Oboutnat gt. Ohlone: “2 


» scsieaaaiademine 





KHLIP-KLIP 


Ad DUO iid 














A Perfect manicure. 


A Sanitary Cigar Cutter. 
Klip-Klip ‘‘ Duo” (two in one) has a 
sharp steel clip, file and cleaner. 
Keeps the nails in perfect condition. 
Alsoa separate blade which cuts cigars 
quick and clean. Itissanitary. Phy- 
sicians say everyone should use his 
own cigar cutter. It is light, compact 
and handsomely finished and sells at 
sight. Twocombined for one price. 
At all dealers or mailed upon receipt 
of 25c. The “‘original” German silver 
Klip-Klip (manicure only)-same price. 
Your money back if you want it. 
MANUFACTURED ONLY BY THE 


KLIP-KLIP COMPANY 
556 Clinton Ave., $., Rochester,” Y. 














Mound City Dishwasher 








coast ae: $006 Lesinde Aves, St. Leste, Me. 


Rail joint, H. H. Green ....... coveccces O08, 





es ‘adjusta bie spacing device for 
Cc, MCCOE ccc cccsccccccevey 
Railway appliance, W. - F. Harden 
Railway car door, M. Nicholson. 
Railway crossing, J. s cage Jr. 
Railway electrical signal, F. ray.... 
Railway signal, electric, B. W. “McGuire, 


Railway stened operating mechanism, F. P. 

J. Patemall.......cccssscces 802,589 to 802,502 
Railway amet system, Stif! & McKesson.. 802, 
Railway track construction, E. EB. Clement 802,915 
Railways, control of ap —_ ones 

_ passage of cars along, W. rt- 


9 cba eewocetscgseccceseeegresrecece 676 
Railways me « nates device for street, 
M. Van Unten-......---:: 802,538 
Re aming ottes hment fer pipe cutters, J. 
BUBCEE, GS Gl. nesccccccceccccvesscs 802,512 
Rein holder, 0. s By eee ccc cscevcessvece eae 


Rivet cutter, ‘ Laude 
Road grading machine, R. E. & J. D. Adams son b44 
u 





Roll, grinding, G. B DE iiensicsiassauee 802,777 
Roofing. RS a csipdekessesnaeee so2.771 
Rotary engine, J. H. Gamble ......... . 802,560 
Rotary engine, W. N. ears . . 802,768 
Rotary engine, N. R. Smith ..... 802,828 
Rota engine, Cornelison & Ma 802,843 
Rotary engine, F. radorfer 802,920 
Rubber dam sheeting, W. ve A. 802,711 
Sad iron, gas, G. W. Huber ....... se 802,811 
a or receptacle, milk bottle, BE. M. 
RUNEATRAaSy 0060455 bie phos eeseos . 802,656 

Safety. brake pawl, A. X. Kennedy 802,866 
Sage brush, machine for grubbing, A. L. 

ER > 6d i'd cee 3 4 en 6000nes9d09 4044 802,630 
Salt of ferric chlorid and cotarnin hydro- 

ehlorate and making same, double, A. 

WON ccWbh bon oc db csobacepacvetees 802,835 
y wer agee J frog basket, E. R. Neuenfeldt .... 802,405 
Sash cord fastener, T. H. Kingston ...... 802,515 
Sash fastener, ay EB. A. Parker.... 802,655 
Sash lock, W. MEOMGIRD. cic sce doceaséaes 802,918 
Saw filing and jointing clamp, wd L. Taylor 802,786 
Saw, horizontal band, C. C. Ort ccccce 802, 
Saw set, C. W. Gray Reliesd cb béctonsieseee 802,748 
DW TOG, Be. TREPOME cece cccccocccscveces 802,921 
Saw sharpening — ine, J. H. Seek...... 802,528 
Saw swage, MED, occ bcccissdvecvcepes 2,836 
Scaffold or seat, . ~ AO J. E. Gagnon... 802,503 


Scraper, 1. W. Every 
mae holder or locking device, J. M. bipen, 
n 





Screw cutting die, J. J. Mullaney ... 

Sealing cap for vessels, J. M. Hick 

Sealing jar for preserving various artic . soe 
such as food, etc., C. C. Hovey..... . 

Sealing machine, envelop, 8. M. Friede.... 502830 

Seasickness, device for preventing, W. 


Schmidt | 
Self-lubricating wheel, J. K. Lightfoot.. pon eaS 
Separator. See Centrifugal separator. 


Sewage system ventilation, BE. V. Koch.... 802,647 
Sewing and trimming mechanism, Wever 
SD: 500500 c¢essteh see ubetakewes 802,672 


Sewing machine attachment, J. M. Greist. 802,638 
Sewing machine feeding mechanism, R. G. 
Woodward Visthed an ckebede tht ota baaneen 802,789 


cae cbevbanhesohepaccesedesiancns 802,823 
Sewing machine ruffier, J. M. Greist, 
802,635 to 802,637 
sores pacino trimming device, R. G. 
BO ghee ead in tudde eine vecceche een 802,790 


Sewing seachhinea, trimming device for over- 
seaming and other, L. Onderdonk..... 802,587 
ba 









WOE ncutédamens ve vivicvqee toe : 802,898 
Sharpening device, F. A. Genung .......... 802,561 
Shear gage, T. Steventon .............++5 802,831 
Shingle niachine, A. Z. Bodreaux ........ 802,797 
Ship or vessel, freight aries, "Holland « 
GORI oo cbc cd sevens Cisoricsvnss 802,395 
Ships, means for propelling, J. C. Kunst.. 802,648 
Shirt and garment support, 8. London .... 802,765 
Shoe polishing machine, P. Weinbolt ...... 802,837 
Ghem, ©. TE. Mettlew nocsccccccecvcccsccces 646 
Signaling apparatus, selective, EB. A. Rey- so 
—— spark 5 ye apparatus for 
ge 1 PER. dc ccccccscnaves 802,850 
Silo, “wv 4 MEOOE. ccnwanedsasccccsss 802,391 
pw gp | a aa B. BE. Williams 802,618 
Sole a welt, oe BS esces 
. Baerbalck. 802,489 


Speed “pes a . 
“aed for mH. engines, G. 


Spirit ‘level sttechment, 
Spraying apparatus, W. 
Spring support, A. E. Beall 
Stairway, fireproof, F. 0. 
Stalk cutter, 8. ed pty 
Steam boiler, J. P. Ka 

Steam trap, C. W. Martin 
Steam trap, E. J. Ry 
Step, safety tread, C. J. 
one composition for artificial, J. F. 


yher 
Strainer, P. Bwans .......--eeceescervere 802,922 
Surfacer frame, pneumatic, H. G. Kotten.. 802,457 
Surfacing and lishing machine, A. T. 

BOD CC Gh” vecacdovesconsss 802,604, 802,605 
Surgical dressings, instruments, etc., steri- 

lizer for, 8. G. Scanian ...........-++ 802,601 
Suspension carrier, elevated, Ryder & Doer- 





ing 
Qweeping machine, street, 
Swivel connection, A. Uren . : , 
Tap wrench, A. J. Smart 802,894 
Te graphy, space, J. 8. Stone...802,417 to 802,432 








PUBLISHER'S ANNOUNCEMENT 





BATT cox FREE 


ONE DOLLAR CLOTH BOUND BOOK 
by py it gt to a 


d stipation, 
citis. Absolu tely nyeienic. No ye \. e first 
edition of — Sook will be sent out Bonnd 
in cloth, regular price $1.00. Write today, meniion- 
ing the par. icular disease you are trying to conquer, 
Your name will be retained in our This isan honest 
announcement, no scheme. We want to im touch with none 
who are troubled with disease ; they will appreciate this work, 
TYRRELL’S HYGIENIC INSTITUTE 
Publication Department M114, $21 Fifth Ave., New York 


Pale leolelel mM -lince 
‘Taxiderm the 




















page catalog, 
electrical book aa 
taining 

Christmas 


men and 
valua’ 





Tel lens eut out and switch, 0. M. Gallo- - 


et al. 
Telephone desk set, W. Kaisling ........ 802,644 
Telephone directory holder, L. 8. sy 802 .56v 
Telephone exchange system, H. G. Webster 802,671 
Telephone transmitter attachment, L. St. 

5 POND, ccc dcnserserdcoceccvccsauaes 802,513 
Thermostat, F. W. Robertshaw .......... 802,477 
Tie and rail festener, metallic, B. A. Legg 802,764 
Tie and rail fastening therefor, cement, 


BS. @.. APeRMRAG © oo. cp ccccvccscccsccc 802,795 
Tiles for roofing and the like, making, H. 
D. 


. Christensen 2... cccccccccccceuseces 802.914 
Tire, Gregg & T. H. Hirst ; F 





Tire, D & O. D. Salisbury 
Tire, elastic, A. A. Gilles .... 
Tire, elastic, eo x. . 
Tire fastener, T. Midg oes . » 
Tire heater, O'Connor ) "Con PP everrs 802,876 
Tire inflating means, G. A. Bobri a cewd 802,905 
Tire protector, pneumatic, P. 0. Reantass 802,725 
Tire, wheel, H. G. Fiske ........0--s0005 802,806 
Tobacco for the removal of nicotin, treat- 

ment of, K. Wimmer .........--+-se055 802,487 

‘oggle holder, metallic, C. -. Pideock .... 802,040 
Tollet article, R. R. Debacher ...........- 802,685 

Whlte & THAW oo cccccccccvcccvencncs 802,438 
Took "Eddins & Agnell ...........-0000-08 802,849 
Tool, caleimining. C. E, Weidner ........ 802,788. 
Tool, expansion boring, E. E. Davis........ 802,737 
Tool handle, detachable, pemene & Teach 802,937 
Tool, percussion, J. T. Nicholson.......... . 820 
Torpedoes, track, fastener for ‘fibrous rail- 
a ins F. nov g A bnvascopsoegeesapeces ; 802,919 
ains. “7 gai ic brake for goods, Cha 
MM gel eden css teservaact pee. 902,913 


Om Eg “enriak carrier, A. C. 8. Rue. 802,409 
Trap. See Animal trap. 


Trestle, W. Upthegrove ..........-+++s+5+ 802,834 
Trolley for electric cars, G. F. Warburton. 802,539 

re creaser, T. J. Howlett ..........++ 802,810 
Trussel board or support, J. J. Dennis.... 802,741 
Tubing and lucing same, ornamental 

an ae beveccevescteccenpes 202, 
Turbine, H. Barrill ...... 02... ccccssecses 902,911 
Turbine elastic. ‘ua, =. Tabor. ....cccccvs 802, 
Turbine, im, A. Johnson .......6+seeeeee 802, 453 
Turbine, steam, P. Fi ~aoe bathe snes canine 802,926 


it au 
Turbine wheel having removable paddles, 


H. Lentz 
Iwo latch lock with safety catch, W. Dickel $02, 490 


: 

Typewriter copy holder, H. Stevens... 

T writing Sy moctine. G. c. Bilekensderter. 802,734 
t 





Tmbrella, saveseceddewees - 802,719 
Valve, W. B. ‘ie. jeabiin cones neesvenw woe 802.490 


Valve, C.-M. Biuamley .... 2.0 fsccsssevsseoe 802,442 
Valve and brake, throttle, N. W. Fletcher. 802.557 
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So Easy, So Comfortable, So Different and So Satisfactory 
is the unanimous opinion of hundreds of thousands who shave the Gillette way. 
STANDARD SET—TRIPLE SILVER-PLATED HOLDER 
SPECIAL SET—QUADRUPLE GOLD-PLATED BOLDER. 


IN VELVET-LINED CASES 
Either one of the above makes an 


IDEAL HOLIDAY GIFT 


Each Razor Set has 12 thin, flexible, highly tempered, and keen double- 
These blades are by a eecret 


edged blades. sharpened and process. 
12 NEW DOUBLE-EOGED D BLADES $1 
roy smooth aan ras 


No Honing—No Stropping 


Ask dealer for the “ Gillette.” Accept no substitute. He can procure it for you. 
WAR G1 The Gillette Patent No. 775,134 covers all razors having a thin detachable blade FO, 
and stiffening, but Mot requiring sropping 


holding or honing by the user, 
wae of inivingemense- 


Write to-day ter our interesting booklet which explains our 30-Day 
Trial Offer. Most dealers mane ti this offer; if yours docs not, soe 


GILLETTE SALES CO,, 107 Times Dade. 424 Gt. & Brody, HY. 










Exact size of a Gillette binde 


























AT LAST! 
A Great History of the United States 


(AT A LITTLE PRICE $1.00 A MONTH) 
An Important Undertaking by The Review of Reviews 
TSS filled by the publication, this month, of Dr. 




























Bison's new History of the United States, in five octavo volumes, with 200 full-page {lus 

trations. ‘This work, destined to be an important feature of every intelligent Ameri- 

can’s library, is for Americans what Green's great work is for Englishmen. Pas- 

cinating reading for everyone, at the same time authentic, impartial, non-sectional, 
from the discovery of America to the second Roosevelt Administration. The Editdr of a well- 
known magazine writes that Jr. Elson's historical work is the Gret book to keep bim up after one 
o'clock for three nights in succession. 


THE ILLUSTRATIONS 


For the first time, too, an American History is issued at a popular price, with illustrations 
that are actual historical documents. Mr. Charles Henry Hart, the most eminent authority on 
American historical pictures, is the editor cf the illustrations, personally selecting each as the 
best for its purpose. 

A History of American Fair and 

Literature as Well Non-Sectional 
This new history contains, not only the The time has now come when « feally 
stories of our great men, the ab- fair, well - proportioned, “ non ~ sectloual 
History of the United States is possible, 
ments in our wars, the development of the and Mr. Elson has made the most ef the 
American Constitution, and the possibility Every fair-minded feader ie 
struck with this distinguishing quality of the 

of American literature. new history 


MECHANICAL MAKE-UP 

The Elson Ilustrated History is in five octavo volumes, with 200 full-page {iustrations; 
the binding is green vellum cloth stamped with gold. ‘Ihe typ page le particularly beau 
tiful and clear. The history is a work of 440,000 words It is only necessary to add 
that the books are produced for for the Review of Reviews by the Macmillan Company 

The Review of Reviews Special Offer: 

Thie work, necessary to every well-equipped Library, can only be 
bought outside of ur special offer for $15.00 cash. Our special offer 
on the first edition is to send it on receipt of $1.00, the balance to be 
paid $1.00 @ month for 11 months, You will also receive the 
Review of Reviews (price $3.00) for an entire year, 

If, after seeing 1. you do noc want the History, inn he 
returned at our cxpense. 


The Review of Reviews Co. 
13 Astor Place 
New York 
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“ These two J use daily.’ 


ARNICA 
Tooth 


Soap 


Is antiseptic; 
reserves while it 

autifies No 
spilling or wast- 
ing; convenient 
and economical. 


25 Cents 
Al all Druggists 


STRONG'S 
Arnica Jelly (carvoiatea 


pe the skin free from roughness 

and pimples. oth better for 
sunburn or chapping; also for cuts, 
bruises, burns and all eruptions 
Keeps the skin soft, smooth and del 


leate. The collapsah!e metal tube Is 
convenient ant skable 

Take i? mwhererer you ge 
dt your dru / n't Send f 
Sent postpaid on receipt of 25 cents, 


C, H, STRONG & CO. 
CHICAGO 























“WEBSTER’S 


INTERNATIONAL 















IT 18s 
UP TO DATE 
AND 
RELIABLE 


RECENTLY ENLARGED WITH 


25, 000 New Words and Phrases 
’ AL8O ADDED 
New Gazetteer of the World 
New Biegraphical Dictionary 
Ealtor in Chief, W. T. Harris, Pb.D., LL.D., 
United States Commissioner of Education. 


2380 Quarto Pages. 5000 Illustrations. 
€F 08 A PACKED BTORENOUSE OF ACCURATE INFORMATION. 
Qnamp Prize (Highest Award) Womoe Fain 61.Loun, 


Also Webster's Collegiate Dictionary 
1136 Pages 1400 Illustrations 
Edition 7110x2% inches, 3 bindings. 
De Luxe Edition 6\ x 8% x 1‘; in. Printed from 
same plates, on bible paper. 2 beautiful bindings. 
PREE, “Dictionary Wrinkles,” also Illustrated pamphlets, 


G.@C. MERRIAM CO. 
, Springfield, Mass., U. 5. A. 
GET THE BEST 


BACKUS 


GAS & GASOLINE ENGINE 


Simple, Economical, Ourabie 
Suitable for ali kinds of work 


BACKUS WATER MOTOR, cheapest power known 
Write for circular and prices 
BACKUS WATER MOTOR CO., Newark, N.J., U.S.A, 


























































MUFFLER 
(PAT’D) 
Facele all muf. 
flere because the 
discs expand a 


YANKEE SILENT 


THE 


ere 





FZ ated between the 

Gq cthaust valves 

and the muffler, 

back-pressare is overcome. 1° coat. more pe »wer guaran iced, 

fenanen bo reat that the — de Made to fit all makes of 
care, send amie on 4 price. : y 

BD. B. SMITH & © Utiea, N. ¥., U. ® A. 


¥8u USE ERINDSTONES ? 





we ear iv y vou Ait Size 
Ty d afd unmounted, alwaye 
kept in stock, Retmemoer, we make » | 
specialt yot seleouns stone 2 Tor ali spe 
cial purposes, Send for catawgue “1 


The CLEVELAND STONE CO. 
24 Floor, Wilshire. Cleveland. 0. 
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Valve 

Valve 


Valve, 
Valve, 





e 
Vehicle, 
Vehicle, 
Vehicle 


Vehicle t 


Vehicles, 
Vehicles, 
ed, ¢ 
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Business Encyclopedia free 


At a cost of thousands of dollars, with the aid of twenty-seven business ex- 
perts, we have compiled the only real Business Man's Encyclopedia in existence. 
We have clipped, extracted, preserved business data from thousands of different 
newspapers, books, correspondence courses, from 

And all this data we have boiled down, classified, 
arranged and indexed into one complete business Britannica. 


sources—from magazines, 


actual business experience. 


Where one book deals If You Want to Know 
with one department of 
business this Encyclopedia How to 
deals with them all—from b 
the purchase of the raw —incorporate 


materials to the sale of the 
aateees product, from ad- 
vertising and selling to 
credits and collections. 


It practically embodies 
the meat and essence of ail 
be books that have ever 
nm pu ed on the con- 
duct of a successful business. 


To complete the contents 
of volume one alone our 27 
experts analyzed and con- 
densed nine correspondence 
courses—$26 worth of bust- 
hess instruction. 


And the second volume 
contains equally vitall con- 
tributions by noted business 
men on A ng Bust- 
ness _Correspondence— Bust- 
ness Management—Salesman- 
ship— Science of Accounting 

Hapa Calculation — Busi- 


je—and Proof 


—form partnership 
—sell goods 

—write advertisements 
—prepare business letters 
—read proof 

—buy office supplies 
—handle accounts 
—manage a factory 


If You Want 


—postal information 
—shipping rates 
—tables of interest 
—patent laws 
—copyright laws 


aiid —business abbreviations 





Reading. —Wall Street terms 
The terse sayings on busi- 
like Alexander fi, Revell. 
ike Alexander . evell, 
Jobn Rockefeller, An- If You Want to Know 
Te, eee ees Toritatton Anything About 
. at . 
other captains “ ndust extra ae Edition Free Business 
are alor rth a week's e way to °. ; 
salary to any ambitious a Soe pane ewe setae Consult this Encyclo- 


young man. absolutely free is through 
But no matter what your 
vocation or age—whether 


pedia. It contains com- 


plete specific information 


manufacturer, conker, credit on a thousand and one 
writer, merchant, re +4 different subjects—all 
manager carefully indexed for 


you 
cyenopeaie on 


your ~- phe 
your office or lit 


prary to-day. 


INSTANT reference. 


THE MAGAZINE OF BUSINESS 


System is essential to business success. And so is SYSTEM the magazine. It tells every month all the new 
business tricks that save time—all the little office wrinkles that save worry. 20 or more pages of indispensable 
information for business men. Through SYSTEM you cap learn all that anyone can possibly tell you about system 
and business methods, It will give you each month dozens of complete advertising. selling and manufacturing 
plans that have built up some of the greatest retail, wholesale and manufacturing concerns in America. 
The price of SYSTEM is two doilars a year. 
( Foreign subscriptions $3.00.) it is worth agreat 
deal more than that to any alert man with bis 
eyes on the main chance. 

W. P. Cuase & Co.: “We would not have SYSTEM 
discontinued now though the price were raised to $10 8 year.” 

Buxnows Bros. Co. A single suggestion + eee 
saves us more than the cost of a year’s suuscripth 


Send $2.00 today while you have it in mind. 
We will send you a substantially bound set of 
the Business Man's Encyclopedia~in two vol- 
umes—all transportation charges fully prepaid, 
and will enter your name for a full year’s sub- 
scription to SYSTEM. 


SPECIAL.—Include 5c. extra and we will 
send the two volumes bound in handsome vel- 
tum. Better still, include $1.00 extra ($3.00 in 
all). and we will bind the books for you in the 
finest flexible Mcrocco and gild the edges. 


THE SYSTEM COMPANY 


New York Desk 30, CHICAGO 
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“STANDARD ’: 


Two-Speed Automatic Coaster Brake Hub 


Makes wheeling a delight, eliminates the drudgery. Do not waste money 








on experiments when you can buy a perfect attach 
Our little booklet tells all about it and 1s mall od toes. “welts ota = 
THE STANDARD COMPANY s « 6 @ Teorringten, eine 
A Magte Lantern for showing 
ings, ints, Cute, La garg ay m ot 
ae and § on the Sereen w:tno: t 


previon ration rial antly lighted and 


ta enteral e 
Williams, 1 aenee A Earle 
Dept. 6, 918 Chestout St., Philadelphia, Pa. 


Opaque Projector 





“(ve figured itoutand 
many reasons determi: 
" FOLLOW THE F. LAG” 


3) « Follow the Flag” 


There is nothing more assuring to the 
traveler than his knowledge of the fact that 
he is traveling on a firm road-bed upon which 

is laid the heaviest of steel rails, made true in 
all their curves, and that the train which 


carries him is of the highest standard of excel- 
lence known in railroads, and is being guided to 


its destination by experienced minds. These 
are the conditions which become apparent to the 
frequent traveler on the Wabash Line, and which 
have made that line justly famous. Through cars 
are operated between 


ST. LOUIS and CHICAGO, 
KANSAS CITY, OMAHA, TOLEDO, 
DETROIT, NIAGARA FALLS, BUFFALO, 
NEW YORK, BOSTON, ST. PAUL and 
MINNEAPOLIS. 


G 6. CRANE, G. P. and T. A., 
ST. Lovis, MO. 
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Some Leading Technical Books | 


RECENTLY 
Brerscu.—Celtulose, presi jucts senate Gat Arte 09 


cial Rubee. 41 pages. 
BR Sam ‘ractical Treatise on istiliation TT 
Re tiieatton ot Aleo . -* Wienges. 46) pages. 4.00 
BRANNT-WAHL.—The Techno-Chemical Receipt 
Book. 78 ones. 495 2.00 
' DAW IDOWSK ¥Y- BRANNT.—Glue, Gelatine, Animal 
Charcoal, Phosphorus. — Pastes and 
Mucilages. 66 engs. 3.00 
Exun'-8nowN.—Mineralogy ‘Simpitted. 96 enge. 
411 pages, full teather, gilt- 2.0 
FLEMMING.—Pra oe canning 00 
Kirk.- Th o Coe engs. 49) paces 3.0 
LANGBEIN, Domes ete me Treatise on the post: 
tion of Metals ifch edition. Re-written. 170 
engs. 604 pages. 4.00 
MAUCHLINE.—The Mine Foreman’s Handvook of 
Practieal and Theoretical Information on the 
Opening, Ventilating and Working of Collieries. 
New ed tion. 134 engs. FP panes. 3.75 
OsBoRn.— The *s Field- Book and Guide. 
Sixth edition. engs. 370 pages. ° " . 10 
THALLNER. — T Steel: Forging, Apneation, 
Hardening, ete. @engs. 194 pages. 2.00 | 
wer 'e Piustvanes Circulars of the Im- | 


laborat. 
portant Books will be mailed to anyone in any Paw C of the 
world who will ae his add eats 
ie of gostage at the 


Cw The above books sent 
publication prices to any anew t in vt 
HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers and Importers 
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NEW YORK SCHOOL OF 
AUTOMOBILE ENGINEERS 


(EN CORPORATED 
146 West 56th Street, New York City 
A HIGH GRADE SCHOOL OF INSTRUCTION 
FOR CnAUFFEURS AND AUTOMOBILE OWNERS 


Day and eveni Now gnrolting students 
Tel. Columbes 4314 


classes. 
Write, call or phone for particulars. 





The commercial 
credit of a firm 
is enhanced by: 
insurance on the 
life of each mem- 
ber for the bene- 
fit of the survi- 
vors. Is your 
credit thus but- 
tressed ? 


PENN MUTUAL LIFE 
PHILADELPHIA _ 





“A great deal in a little space."’—The Press, 


“THE 


FOUR-TRACK 
SERIES ” 


This is the title of a series of books 
of travel and education issued by the 
Passenger Department of the 
NEW YORK CENTRAL LINES 

These small books are filled with in- 
formation regarding the best modes 
of travel and the education that can 
best be obtained by travel. 

They relate specifically to the great 
resorts of America—to trips to the 
islands of the sea and around the 
world. 

They also contain numerous illus- 
trations and new and accurate maps 
of the country described, 





eat a coy of of the vee Uigetses patent fod Catalogue of 
= cei pt postage 
upon re General ent, New York 
Central & Hudson Grand Cen- 


tra! Station, New Y: 

















60 YEARS’ 
EXPERIENCE 










810 Walnut St., Philadelphia, Pa., U.S. A. | 
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Heavy manifolder— 
Clear carbon copies 
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MAIN OFFICE: 


346 Broadway 
New York, U.S.A. 
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PARKER, ST STEARNS & SUTTON, i, 298-229 Seuth St... New York 
MODELS dies, boxes, metal gem patent artic- 


ot oe ehey Oc Co., Iiiy Dae, N. a 
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THE CITY OF NEW YORK 
Department of Street Cleaning 


New York, September 2, 1004, 
Contract fer the Final Dispasition of Garbage 
in the Borough of Manhattan. for Five 
(5) Years, from August 1, 1906, 


Bids for the above contract will be received at the 
Mcin Office of the Department of Street Cleaning, 
Noa. 13-21 Park Row (lth floor), Borough of Manhattan, 
untit 12 o'clock, noon, Monday, November 4, 1005. 

For further information as to the nature of the 
work and the manner and requirement of the bids, 
bidders should call upon the Commissioner of Street 
Cleaning, and should also read the advertisement of 
said contract now appearing In the **Oity Recerd.”’ 


JOHN McG. WOODBURY 
Commissioner of Street Cleaning 
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$200 Kingsbury Upright Piano 

Given Away Absolutely Free 
ret,’’ for pianos, M. Mann. 

and Overcoats are Made in Mil- 
© men’s winter apparel, Da 


Co. 








NOVELTIE PATENTED 





Geo. Wiedemann 
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See Your Hair Grow 


GRAHAM’S 


Glass Vacuum Cap 


TRADE MAKK 


PREU.VACcU" 
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the process, « wh ou have cansed a 










The transparent 


wel, healthy, red glow the acalp you 
Saw vou have brought the blood to the 
csalp again poor that i will do the work 
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ee BANK OF 
‘Bo alet om panied 

Vacuum Cap- Appliance Co 
Buite 910 Downing Bidg, 
NEW YORK 








New York 
Belting & Packing Co. Led. 


Manufacturers of high grade Rubber| 





Belting, Diaphragms, Dredging Sleeves, 
Emery Wheeis; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Martine, Interlocking Rubber Tiling 
\lso manufacturers of moulded and 
rubber y description 


cial goods of eve 


Write for 


91-93 Chambers St., New York 


To INVESTIGATE 


The mechanically correct 
DURYE ovariably is | 
to parchase uryeas 
are different is the reason 
features make 
Comfort and 
Economy Supreme. Send 
for leaflet %& Tells tne 
Reason Why 


OURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa. 
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“exe = Meo Ray = putfits, Combined 
with dy names. 
Gasoline, Gas, Keresene. 
Send for Catalogue. 
State Pewer Needs. 
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Selag fe 
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Jackson's Series 5-step Turbine Pump 





Largest 
Series Turbine Pump 
in 


Capacity 10,000 gallons per minute. Total lift ‘ 
for hydraulicing on one of the largest placer mines in the 
world 


Byron Jackson Machine Works, San Francisco, Cal., 


High Head 
World 


‘0 feet used 


the 


See Scientific American, August 19, 1905. Catalog No.20. 
u. S.A. 








THE YOUTHS COMPANION 
FOR 1906 





SERIAL Stories, 
7 each if bound equal to a 


$1.25 volume. 


SPECIAL Contri- 
150 butions on subjects of 
the utmost interest and 


variety. 


LEADING Articles 
by men and women famous 
in all the greai vocations. 


THE NATIONAL FAMILY PAPER. 


Every member of the family has a share in the entertaining and inform- 
ing reading which The Companion brings into the home every week. 
The fifty-two issues of the 1906 Volume will bring to the subscriber 


1000 
2000 


Illustrated Announcement for 1906 and Sample Copies of the Paper Free. 








CAPITAL Stories 
by the most entertaining 
writers of fiction. 


NOTES on Current 
Events, Science and Nat- 
ural History. 


ANECDOTES of the 
Wise and Great, Selec- 
tions of Miscellany, 
Poems, etc. 


250 





Who 


FREE 


The“ 








EVERY NEW SUBSCRIBER 
cuts out and sends at once this slip (or mentions this publication) 
with $1.75 for The Companion for the 52 weeks of 1906 will receive 
All the weekly issues of The Companion for the rest of 1905. 
The Thanksgiving, Christmas and New Year's Double Numbers. 
Minutemen " 
As much reading in the year as would fill 
$2,000 will be shared equally by Companion subscribers 
getting five other new subscriptions. 
THE YOUTH’S COMPANION, 


Calendar for 1906, in twelve colors and gold. 
20 octavo volumes. 


Send for information. 
BOSTON, 


E 127 


MASS. 
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Cadillac, after two 
years of exacting service, 
was maintained during 
tweive months of continual 
usage at a total repair 
cost of $24.85. Is it any 
wonder that the Cadiliac 
is known as the “Car of 
Economy?’ 

Runabout, $750; Model C, detachable ton 
neau, Tae Touring ca, 9 Lan Four 


cylinder car, 
Write for catalegue N and po ac nearest 
dealer, wi you may see and try a sdlac. 
CADILLAC —— CO., Detroit, Mich. 
A. L. A. M. 








Everybody 
Needs an 
Accident 
Case 


De you know how to 
treat a cut or a bruise, 
or how to relieve a 
painful scald? Have 
you the appliances 
Are they pure and antiseptic ‘ 





and remedies at hand? 
THE U. S. BMERGENCY CASE 
contains 18 articles, including bandages, dressings. oint- 
absorbent cotton, 


ments, plasters, scissors. First Aid 
landbook, etc,. all in a metal case and the 
price is ONB DOLLAR, express é 


nation you are 
we will cheerfully refund ve money. 
Large Size, for Workshops, Offices, Mills, etc., $3.50 
U. & EMERGENCY CASE CO. 
HATCH & BRITTIN, Inc., General Sales Agents 
1101 Flatiron Building, New York 


Rerexence: Uties Trust and Deposit Co., Utica, N. Y 





CRUDE ASBESTOS 


OIRECT FROM 
















prepaneco | R. H. MARTIN, 
ASBESTOS FIBRE | orrice, st.Paut BUILDING 
for Manufacturers use 220 B’way, New York. 
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you knew something about horse-fiesh. Why 
should you buy of build a house before you knew 








@.. ASBESTOS 
Manufacturers of Everything iu the Asbestos Line 
217 CARR STREET ST. Lous, MO 



























Bench & Lem Optical Co. 


MANUFACTURERS 
ROCHESTER, N.Y. 







































is “to 91 Seuth UMaten Street. 


something about one of the most important parw 
a it—the roof? 

There are but twe © things you need to know. One 
is that good tin is the best. the most durable and 
the least expensive sort of roofing material; and 
the other is that no tin is as good as Taylor Old 
Style "’ roofing tin because no tin but “Taylor Old 
Sty is made by the slow, thorough, old-fasb- 
hand-dipping process. 

TAYLOR COMPANY 


ESTABLISHED 1810 
Philadetiphia 


loned, 


N 4 G. 








‘mets Motion Pictures 





halls, theatres, etc profits each entertainment. Others 
do it, oy BS, So oat chelsea 
how. Gotsieges tres. 


AMUSEMENT SUPPLY CO., 467 Chemical Bank Bidg., CHICAGO. 








MAXIMUM POWER-— MAIN IUSS cOosT 





uaranteed. 
TABER PUMP co., 32 We Wells St.. Buffalo, N.Y., U. on. 


THE LIGHT MOUNTAIN 
AND MINING TRANSIT 


Graduations on antng silver, 5 5-8 inches diameter, 
two o_o. erniers, readi: to minutes. } 
aon long, 1 1-8 
giving res cleat poed oe and 
ther and tangent to telescope 

axis, c Soates aoa 2 as Y , ate long. Variation 

are. Long ‘Topo renters with Lroad flanges. Weight 
w ual is. 


THE HANNA. MFG, CO., Troy. R. Y.. U.S.A. 
882 River Street 











a purely vege able oil soap, containing 
no ly. , 


etc., tho 


20th CENTURY SOAP, age ae 


hly r+ moves all stains, 
ri the slightest, 
in Por olen b> aren floors and 
Rote a not injure 
and address pared we 
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lling Has 
hard pee itis invaivable. 
wdds to the lustre. if 

asample can free. Sprvial attention given to 
SOAP CO., 169 E: Jackson Boulevard, CHICAGO 
Eastern Office, No 1 Madison Square, NEW YOUK. 


rust, grease and o'l, either from the hands or clothing, without 


© equal for auton 
Has nu equal for automobiles, 


your dealer does not keep :t, send us name 
port 


Renshaw Bidg., PITTSBURG, PA. 
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